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DISEASES OF THE TESTICLE 


CHAPTER I 

THE DESCENT OF THE TESTIS 

The riddle of how and why the testes leav'e tlie secluded 
place of their origin and migrate to their vulnerable resting- 
place in the scrotum has continued to puzzle enquiring minds 
since the descent of the organs was described in 17G2 bj^ John 
Hunter. 

Briefly the facts are these. The testes are developed 
just beneath the primitive kidneys (fig. 1). That they are 
primarily intra -abdominal organs is shown by the fact that 
their nerve suppH comes 
from the tenth dorsal seg- 
ment and their blood supply 
from the aorta at the level 
of the twelfth dorsal verte- 
bra. Before their descent 
the organs are attached to 
the posterior abdominal 
wall by a fold of peritoneum 
- — ^the mesorchium — and it 
is through the upper part 
of this fold that the spermatic vessels reach the testis. The 
organs commence their joirrney at the third month of foetal 
life ; towards the end of the seventh month thej^ pass 
through the inguiiial canals. Testicular migration is not. 
as might be supposed, steadily progressive. On the contrary. 
If the positions of the testicles of a five months’ foetus are 
compared Avith the positions of one of seA’en months, it is 
evident that in the yormger embryo the gland lies near 
1 



Fig. 1 . — Tlie relative positions of the 
kidney and the testicle in early em- 
brj-onic life. (After Sir Arthur Keith.) 
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tlio inguinal canal wliilo in the older embryo it seems to 
ascend a little into the abdomen At birth or shortly after 
wards the terminus 
should be reached 
(fig 2) The right testis 
arm es usually some 
w hat later than the 
left 

Clinical cKperienco 
dictates that in a large 
number of normal m 
fants the testes can 
hardly be said to be m 
the scrotum until to 
wards the end of the 
first year Even then 
at the least provocation 
they are drawn up into 



Flo 2 —The migralion of 
t«atcle It »houU rcftch tlw ecrolum 
ahortly before b rth 


the inguinal canals b} 
the cremaster muscles 
It IS not until about the 


second year tliat their position in the scrotum becomes 
stabilised 


THE CUBBRNACUEiru 

Intimately connected with the later stages of descent is 
the formation of the gubemaculum This unique structure 
consisting of actively proliferating cells wnth large ovoid 
nuclei appears at tlie third month of foetal life It grows 
from the lower end of the mesorchium towards the inguinal 
region the part immediately below the testis at this time 
being bulbous By the fifth month distinct fibres can be 
made out and the gubemacuIum grows through the inguinal 
region together with the processus \aginahs The guber 
naculum readies its maximal development at the seventh 
month (fig 3) These fibres are marked better m some 
animals than in man i e the hedgehog and Hunter seems 
to have derived many of hia ideas from, that animal 
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The Processus Vaginalis. — In the sixth month the pro- 
cessus vaginalis makes its appearance. This pouch is 
neither pulled doum by the gubernaculum nor is it pushed 
dovn before the advancing testicle. It appears to be a true 
outgrouHi of the peritoneum through the abdominal wall. 

The Function of the Gnhernaculum. — Latter-day embryo- 
logists have taught that the gubernaculum pulls, or by its 
atrophy drags, the testis down to the scrotum like a log on 



Fig. 3. — Tiie gubernaculum. (After E. C. Hill.) 
K, kidney ; B, bladder ; T, testis ; R, lectum. 


a sledge." This can be disproved by a simple experiment. 
If an incision is made in the inguinal canal of a new-born 
male subject it can be shown that the distal end of the guber- 
naculum is attached, not to the scrotum, but to the cover- 
ings of the testis : indeed, the testis within its coverings can 
be lifted out without tearing more than a strand or two of 
connective tissue (fig. 4). Without a fixed point upon Avhich 
to act. it is inconceivable that the gubernaculum can in any 
way exert traction upon the testis : the force which expels 
the organ must therefore be sought elsewhere. It is prob- 
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fible tint tho main function of the gubernaculum is is 
Hunter must have thought when ho named the structure 



Flo 4 — Sho ving tho fascial cover ngs of 
fie ecrot m n a newly bom infant Note 
that It 0 gubemac lum is not attached to the 
elt n of tho scrotum (After K H Hunter) 

gubeiniculuni (Latin = helm rudder) that it prejiares 
the path for and steers the organ to its resting place 

IIVTRA ABDOMINAL PRESSWIE AS A FACTOR 

Because during the later months of fetal life the gut 
enlarges and becomes distended with meconium it has been 
suggested that the intra abdominal pressure rises ind by 
the eighth month this pressure is sufficient to squeeze the 
testes through the abdominal wall This does not explain 
why the left testis descends somewhat before the right nor 
can it be regarded in other respects as a satisfactnrj hypo 
thesis but it must be admitted that intra abdominal pressure 
maj be a contributing factor to testicle expulsion 

IIOKIIONIC INFLUENCES 

The workof Lilhe (1917) upon the free martin • proved 
that hormones influence the gonad even long before birth 
^ W hen twin calves arc of oppos to sex the male is normal but the 
female twin is inicrt le and is known OS a free martin 
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Individual practitioners have noted that from time to time a 
retained testis has descended after the exhibition of pituitary 
extract. The rationale of this form of therapeusis appears 
to be founded upon attempts to treat dj^strophia adiposo- 
genitalis (Frohlich’s sjmdrome). In the latter disease some 
increase in the size of the testis has been noted after a course 
of treatment vith pituitary extracts. 

More recently it has been proved that descent of the testis 
is influenced profoundly bj^ a hormone isolated from the 
urine of the pregnant female. Engle, in his studies of the 
anterior pituitary -lilce hormone of pregnancy urine, injected 
this into immature male apes. The testes doubled in size 
and descended. Conversely, Hisaw found that the adminis- 
tration of any ovarian extract to male pocket-gophers during 
the breeding seasoir caused the testes to retuim to the 
abdomen. 

Some success has been achieved in the treatment of 
maldescended testes by the administration of the gonado- 
tropic hormone (see p. 21). 

VARYING POSITIONS OF THE TESTES IN THE ANUIAL KINGD05I 
The problem of why the testes descend at all is the more 
complex because testicular migi’ation is not a constant 
developmental event throughout the animal Idngdom. In 
creatrues rrp to and including birds and reptiles, the testes 
remain in the upper part of the abdomen. The same condi- 
tion persists in primitive animals such as the ornithorlijmcus 
and the h5’drax. Several fine animals liigh in the phylo- 
genetic scale, such as the camel, the elephant, the ant-eater, 
the seal, and the whale, propagate their species with their 
testes normally in the abdomen or the inguinal region. In 
yet another group, of which the rabbit, the hedgehog, and the 
bat are prominent members, the testes only migrate to the 
scrotum diuing the breeding season. 

THE FUNCTION OF THE SCROTUM 
Amidst all this uncertainty one practical point stands out 
— in man, and those animals where the testis is wont to 
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descend, arrested descent is folloi,vcd by arrested testicular 
development In other words, with the advent of puberty, 
unless the testes are accommodated in the scrotum they fail 
to mature and function normally Much ingenuity has been 
expended m explaining this phenomenon — what is the func- 
tion of tlie scrotum, and how can this bag of skm have such 
a profound influence on the organ it contains t The most 
subtle theory attributes to the scrotum the property of a 
thermo regulating mechanism The theory of testicular 
maturation in relation to temperature is well founded 
There are numerous collaterals in zoological researcli For 
example, Professor Meek demonstrated that reproduction 
actu ity 13 intimately related to temperature, and that the 
testes of ]}erch increase and decrease in size according to the 
temperature of the water 

The supporters of the thermal theory state that, in order 
to increase and multiply, the cells of the external secretory 
mechanism of the testis must be kept at a temperature two 
or three degrees lower than the rest of the body In the 
scrotum, and now liere else, are these conditions to be found 
I have taken the scrotal temperature of a number of patients 
in bed and compared it with the axillary temperature , the 
former has been one or two degrees lower The scrotum 
contains no insulating fat Only after the testes have been 
extirpated is fat deposited m the scrotal walls , the eunuch’s 
scrotum is often well lined by adipose tissue The Smith 
field butcher's test for prime beef is to cut mto tlie ox’s 
scrotum and the more the fat therein the higher the quality 
of the beef 

Carl Moore, of Chicago, insulated the scrotum of a ram 
with a kind of tea cosy In a few weeks the testes became 
smaller, and m eighty days the organs were aspermatic 
When the insulatmg material w as removed, the ram regained 
its pristine activities A senes of experiments earned out 
by several independent observers are very convincing By 
operation one testicle is placed m the abdomen m seieral 
adult dogs The dogs are sacrificed after a period ranging 
from days to sea era! months Within a few months the 
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seminiferous tubules are lined onlj" by a single layer of 
Sertoli’s cells — all the germinal epithelium has atrophied. 
AVhen the abdominal testis is replaced, Anthin four weeks, 
regeneration of the external secretory mechanism takes 
place. After three months the power of regeneration is lost 
(AA^angensteen). AA^hen the testis of a puppy is replaced in 
the abdominal cavity it undergoes but Little change, becom- 
ing onty slightly less plump than its fellow (J. Griffiths). 
The baneful effects of too high a temperature upon the 
testicle are strikingly in evidence only when the organ is 
matiu'e. 
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CHAPTER II 

IMPERFECT DESCENT OF THE TESTIS 

There are tuo vanetics of imperfectly descended testicles 

(а) Maldescendeil (syn Incompletely Descended). — The 
testis has been arrested in some part of its normal path of 
descent 

(б) Ectopic. — The testis is placed outside the normal path 
of descent 


ON THE CAUSE OF MALDESCENT 

While so little is understood about normal descent, there 
can be httlo w onder that the reason for failure of the testes 
to reach the scrotum is a matter of speculation John 
Hunter recognised tiiat an incompletely descended testis of 
some standing was “exceedingly imperfect,'’ and he con 
Bidered that testicular imperfection was the cause of the 
maldescent It will be shown conclusively (p 0) that this 
theory is untenable, and that malformation is the result not 
the cause, of maldescent Obviously the fault must he uith 
the motive power or the passage, not with the passenger 
Many tlieories to explain arrested descent have been pro 
mulgated, some of winch are merely flights of fancy 

Theories 

1 The gubernaculum breaks 

2 Adhesions occur between the peritoneum and the 
epididymis or spermatic vessels Some go so far as to 
ascribe these adhesions to fistai peritonitis 

3 Arrested descent is due to congenital shortness of the 
spermatic vessels 

4 Faulty position of feetus m utero causes abnormal 
pressure of the thigh against the inguinal canal, and prevents 
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complete descent (fig. 5). Tiiis 
theory, Avliicli was propounded 
by Philip Turner, appears to 
me to be the most feasible. 

HEREDITY AS A FACTOR 
In veterinary practice the 
hereditary nature of maldes- 
cended testis is common know- 
ledge. Ever}" intelligent breeder 
of stock knows that a mon- 
orchid or cryptorchid stallion 
tends to sire colts with the 
same deformity. Breeders of 
pigs teU the same story. It has been noted also, time and 
again, by those who rear pedigree dogs and cats. In rural 
England monorchid and cryptorchid beasts, loiown as the 
“ rig ” and the “ will gill ” respectively, are most unwelcome, 
for the value of the animals is depreciated so much that 
they may be tmsaleable. 

In man the hereditary factor is less in evidence. McAdam 
Eccles was unable to get a family history in more than 2 
j)er cent, of his cases ; on the other hand, some Continental 
observers have noted it fairly often in man. When estimat- 
ing the frequency of the familial tendency, one must take 
into consideration that monorchidism and cryptorchidism 
in an individual is not brazened abroad. 

MORPHOLOGY OF THE MALDESCENDED TESTIS 
Painstaldng comparisons by many observers have proved 
that imtil shortly before jjuberty the maldescended testis 
and the normal testis are size for size, weight for weight, and 
histological appearance for histological appearance, almost 
identical. 

From puberty onwards the maldescended organ differs, 
often remarkably, from its normal counterpart. Macro- 
scopicaUy the body of the maldescended testis is small and 
soft. The epididymis becomes separated from the body 



tost is. (PhilipTumer’stheorj'.) 
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(fig 0) — tills IS a constant operative finding when the 
testis lies s. jv'vtiiwt pTOce^vsvis vagirialis Vat etmoably, 
when it IS enveloped in a tunica vaginalis the deformity 
IS Jess marked Some- 
times tlicie 18 wide separation 
of the epididymis from the 
bo<ly and exceptionally the 
bo<ly disappears (fig 7) It 
IS almost as if Nature her 
self disappointed with her 
imperfect work wished to 
cast it down a Tarpeian rock 
(CilmuntI Owen) Malforma 
tion IS most evident m testes 
arrested m the abdomen 
MePadyean examined micro 
scopicallv twenty five maldes 
cended testes from full grown 
animals and found that out 
of fourteen situated in the 
abdominal cavity oiily two contained spermatozoa In 
testes which had been arrested in the inguinal canal he 
found a somewhat higher percentage of functional organs 
Sir John Bland 
Sutton after careful 
observations extend 
ing over many years 
only once found 
spermatozoa in a 
maldescended testis 
From these and 
other observations 
it can be sliowm that 
the maldescended organ especially one hidden entirely, 
while sometimes exhibiting transient spermatogenesis about 
the time of pubertj is to all intents and puriioses 
functionless so far as its external excretory function is 
concerned Sir Astley Cooper rightly taught that a man 



Fio 7 — The e\otuUot\ of anorchiaro a 
normal testis 6 onU c separation of body 
from epididymis a>« seen in maldescended 
testis d separation complete — the body is 
lost (After Counsellcr and VV eekes ) 



iro 0— Typical deformity of 
a maldoscende 1 tostu from a 
youth of 17 Separation of the 
bo ly of tho te^tia from the 
epididymis la moro frequent in 
those organa situate I withm a 
patent processus voguialts 
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■\vitli bilateral maldescencled testes was sterile, whereupon 
one of his pupils, a ciyptorchid, left the room and 
committed suicide. At the necropsj' uliich followed live 
spermatozoa were demonstrated. From these remarks it 
will be appreciated that it is unsafe to denj^ parentage to the 
cryptorchid. IIHiile spermatogenesis in the retained organ 
is transient and feeble, if it occurs at all, the internal secre- 
tory cells fulfil their function, and secondary sexual charac- 
teristics are manifest, although in the ciyi^torchid they are 
seldom well-developed. The scrotum of the cryptorchid 
often gives the appearance of being rudimentary (fig. 8). 
It is as though the testicle had sent a message to the scrotum 
saying it was not coming (Wangensteen). The spermatic 
vessels are always short, and generally bound down by fascial 
bands or adhesions, their length determining the level at 
which the testis lies. VsiiaUv the length of the vas deferens 
is found to be normal. 

CLINICAL FEATURES OF MALDESCENDED TESTIS 
It is necessary to emphasise an important definition. A 
nialdescended testis is one which cannot be made to touch 
the bottom of the scrotum. In infant bovs intermittent con- 
traction of the cremaster 
pulls the testis into the 
inguinal canal for the time 
being. This has beguiled 
the clinician over and over 
again. I have had a large 
number of young boys with 
active cremaster muscles 
sent up as sufiering from 
maldescended testes by com- 
petent practitioners. In a 
few of the cases it is really 
difficult to be quite certain. 

If it is impossible to manipulate the testis into the scrotum 
the little patient should be examined immediately after, or 
dining, a warm bath. When seeking a retained testis a light 



Fig. S. — A cryptorchid at ptibertj', 
shon-ing the ludimentary scrotum. 
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toucli over the upper part of the inguinal canal (especially 
when the patient is oxatnmed in the upright position) some 
times reveals a mobile tell tale swelling which up to that 
time hail defied definition 

From various recruiting boards statistics it is found that 
3 per cent of candidates suffer from maldescent of the 
testis Constant observation shows that m unilateral ex 
amples it is the right side which is affected more often 
Probably tins is due to the fact that the right testis passes 
through the inguinal region a httle later than the left 



abdom nat rins (Lowsley an t K rw n ) 

Cryptorehidisni is said to be relatively rare it has been 
estimated that unilateral failure to descend (fig 9) is ten 
times more common This has not been my experience 
the bilateral examples have been nearly as common as the 
unilateral 

THE HAZARDS OF MJ«.DESCENT 

1 Sterility — The mam disadvantages of cryptorchidism 
are obvious for all practical purposes a cryptorchid is 
sterile 

2 Nervous Disorders — ^As the years of manhood approach 
stigmata of degeneration ffig 10) are prone to develop 
So often the boy who was bnght and intelligent up to the 
age of puberty begins to lag One «ided maldescent is not 
so frequently associated with stigmata although neurotic 
disturbances are bable to follow (A Goetsch) Persistent 
nocturnal enuresis w as relieved m one case of Brunzema s by 
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scrotal replacement of a maldescended testis. Goetsch 
reported a similar case. 

3. Pain. — A maldescended testis, particularly one situated 
in the inguinal canal, is 
liable to be painful. The 
pain usually comes on in 
attacks, and is due either 
to subacute torsion or to 
injury, to which an organ 
in this situation is liable. 

4. Torsion occurs some- 
what more frequently. 

5. Hernia. — Approxi- 
matelj^ 75 per cent, of im- 
perfectly descended testes 
are complicated b}' an asso- 
ciated inguinal hernia. 

6. Malignancy. — Since 

1851, when Le Compte 

suggested that the misplaced 

organ was more inone to _ 

^ Fig. 10. — Boy, ngecl 14. Bi- 

inallgliailt changes, contro- lateral undescended testes. Stig- 
Versy has raged around mata of degeneration : bilateral 

the question of maldescent internal strabismus, 

, . large eai-s, thick lips, feathered nose, 

m relation to mahgnant (a. Goetsch.) 

disease of the testicle. At 

last there appears to be no doubt that the maldescended 
organ is more liable to be attacked. It has been shoivn that 
maldescent occurs in onlj* -3 per cent, of the male population, 
yet from the clinics the world over, when a series of malignant 
disease of the testis is reported, a considerable proportion 
of cases have occurred in maldescended organs. Cunning- 
ham, in 1921, from massed statistics showed that the inci- 
dence of malignancy in maldescended testes is fifty times 
more common than that occurring in normally descended 
testes. Scrotal replacement of the imperfectly descended 
organ does not appear to lessen the increased tendencj'' of 
malignancj’’. Wangensteen has collected five instances in 
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the literature in winch a malignant change has occurred in 
a inaldescended testis some time after orchiopexy 

7 Inflainmalien. — It la obvious that inflammation of a 
iiialdescemled organ, particularly an intra abdominal organ 

15 more serious tlian u hen the testis is present in the scrotum 
Finally, maldcscent of one or both testes is usually a bar 

to those who wish to enter the public '•ervices 

LATE DESCENT OF THE TESTIS 
There is a w idespread and deep rooted belief that if a 
jQung boy with maUlescended testis is left alone the organ 
w ill drop into tho scrotum at puberty This view is shared 
witli tlio general public by many practitioners and a few 
surgeons I have encountered cases where a concomitant 
hernia has been treated by operation early m life, and the 
parents had been told to await the advent of puberty for 
the testis to descend — proof, indeed.of an implicit trust m the 
doctrino of late descent It is undeniable that occasionally 
late descent does occur In s{)ite of being interested in this 
subject for a number of years, I have seen but tw o examples 
in which the testis descended after the thud j ear In one of 
these, which occurred in a man of 23, the organ already was 
the seat of malignant disease References in the literature 
to this important subject are few In 1894 Tuttle recorded 
a case where the testis descended after an attack of gonor 
rheeal epididymo orchitis There then appears to be a long 
gap in the literature on this question, until w e come to 1 934, 
when C B Drake, a medical officer to a school, reported 
that he had seen late descent occur on several occasions 
It IS impossible to gather sufficient data on w hich to base the 
expectation of late descent It is, however, evident that 
examples of patients and their hopeful parents waiting in 
vain are plentiful, and to wait until puberty is to rob the 
patient of lus best chance of successful orchiopexy 

POST-OPERATIVE RETAINED TESTIS 
Very occasionally, weeks or months after an operation 
for inguinal hernia the testis, which was in its normal posi 
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tion previously, is found to be pulled up, usuallj’- just outside 
tlie external abdominal ring. I have met with three examples 
of this condition, which was referred to by Tyrrell-Graj^. In 
each an operation for orchiopexj' was undertaken with 
satisfactorj’ results. 
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CUAPTElt III 

ECTOPIC TESTIS 

An ectopic tcatia la one wJncIi la placed outside the normal 
path of descent From time to time examples are en 
countered nhere the testicle is found m an unusual position 
The following are the usual sites 

1 Superficial Inguinal Eclopm is the most common 
variety The testis lies somewhere between the external 
nhdommal ring and the anterior superior iliac spine super 
ficial to the inguinal con'll 

2 Perineal ectopia (fig II) uos described m detail by 
Curling m 1841 and he reported nine collected cases 

3 Femoral Ectopia — 
The testis lies in Scarpa s 
triangle Only exception 
ally does it reach this 
situation by leaving the 
abdomen via the crural 
canal Authenticinstanccs 
of this path having been 
pursued are recorded 
Pannett JIacewen and 
Fauntleroy have each seen 
at operation upon a fe 
moral testis the cord pass 
ing into the abdomen 
through the crural canal 
4 Pubo-penile (fig 12) — ^The testis is placed at the root 
of the penis This is the rarest situation 

Superficial inguinal ectopia is of considerable importance 
Not only is it the commonest variety but it is very likely 
to be mistaken for maldescended testis This differential 
16 
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diagnosis is unimportant unless the patient is over puberty, 
in which case a better prognosis can be given in the case of 
the ectopic testis, Avhich has a comparatively long cord. 

iEtiology. — C. B. Lockwood, in his 
Himterian oration of 1886, explained the 
occurrence of a testis outside the path of 
its normal descent bj’’ the following master- 
piece. About the fifth month of foetal life 
the gubemaculum spreads out in a fanlike 
manner. the sixth month a thick 

vesiculus passes onwards to the perineum ; 
often another prolongation passes to 
Scarpa’s triangle. In all, six digitations 
are to be found (fig. 13). In the hmuan 
foetus the best developed digitation is the 
scrotal, and it is along this path that 
the testis proceeds normally. In the 
foetal pig the gubemaculum’s largest digita- 
tion can be traced to the perineum, where the boar’s testis 
usually is situated. ClinicaUj'’ an ectopic testis is found at 
one of the termini of the accessory gubernacular digitations. 

Even taldng into considera- 
tion the inspiration he must 
have had from Hunter and 
Curling before him, the “many 
gubernacular tails ” of Lock- 
wood is one of the prettiest 
theories ever to be put for- 
ward to explain a surgical 
conundrum ; it is what one 
might have expected of Lock- 
wood’s nimble brain. Whether his theory is whoUy, or 
even in part, correct is not for me to say. S. G. Sonneland 
has been unable to find corroborative evidence, either 
embrj^ological or anatomical, of the midtiple gubernacular 
processes. A. Lee McGregor, by an extremely thorough 
piece of anatomical research on “ the third inguinal 
ring,” has shoum that abnormal fascial pockets and ridges 
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Fig. 13. — ^The “ gubernacular 
tails ” of Lockwood. 



Fig. 12. — Pubo- 
penile ectopic 
testis, (After 
J. A. C. For- 
syth.) 
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exist m the inguinal region sufficiently often to account for 
ectopia of the testis on anatomical grounds without in 
voking the aid of the multiple gubernaeular tails 

Clinical Features. — An ectopic testis often develops quite 
well. Owing to its abnormal situation it is very liable to 
injury Of necessity, many ectopic testes have a com- 
paratively long spermatic cord, and on this account they are 
placed readily m the scrotum by operation at any age In 
short, ectopic tcstia is usually a comparatively simple and 
eminently satisfactory condition to treat 
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CHAPTER IT 


THE TREATIVIENT OF I^^*ERFECTLY DESCENDED 

TESTES 

OLDER MEWS 

Twes'ty-five years ago ^Ii\ Jacobson, Avhose indications for 
opei'ation are ahva^'s instructive and refi-esbing. while him- 
self advocating earlier operation, stated that most of the 
French simgeons advised deferring surgical interference 
until the age of about 16. The teaching of the old 
masters seems to have taken root in Britain. Let us ex- 
amine the results of this practice. If ten cases of maldes- 
cended testes are operated upon above the age of 15, 
seven are Lively to be failures because usuaU}" by this time 
it is impossible to free the constituents of the spermatic cord 
sufficient^ to bring the testis down without tension. Such 
a high percentage of failures natiu-ally brought orchiopexy 
into disrepute, and the hand of vdtra-conservatism appeared 
to be strengthened. Even the possibility of a successful 
orchiopex}^ was questioned ; spealdng of the operation in 
1910, Sir John Bland-Sutton stated that surgical efforts to 
preserve a retained or partially descended testis could be 
described as pure supererogation. 

A few years later it came to be realised that the dis- 
appointments of orchiopexy were due largel}'' to delay in 
performing the operation ; because now and again an in- 
guinal testis descended at puberty on its own initiative 
hundreds of patients were being robbed of their chances of a 
successful replacement of the organ. The pioneer work of 
Arthru' Dean Bevan, of Chicago, was commencing to diffuse, 
and snrgeons interested in the deformity were nnanimous in 
advising a much earlier operation. The extreme in this 
respect was reached by Harrenstein, who recommended 

19 
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operating soon after birth The di/ficultiea of freeing the 
minute spermatic vessels without injuring them and the 
doubtful advantages of performing an operation on one so 
young pro\ od, on tiio w hole, a somewhat retrograde step 
Orchiopexy has now nghtly established a place for itself 
There are still a few surgeons who stubbornly refuse to 
accept it as a feasible proposition A favourite jibe is “ how 
possibly can a congenitally short spermatic cord be length 
ened * ” I had been reflecting on this when a young man 
came to operation w ith an exceptionally large inguinal hernia, 
whicli he said he had noticed first eighteen months previously 



I'll? 14 —After tJio hernial sac had been removed 
the eloni^ated spermatic cord alloued the testis to 
be placed upon the patella 


When the sac had been removed it was found that the testis 
could be placed upon the patella (fig 14) Presumably m 
eighteen months the cord had lengtliened about 18 inches 

THE PILLARS OF SUCCESSFUL TREATMENT 
Up to the ages of 1 1 or 12 the chances of correcting the 
deformity are great The optimum hme for performing 
orchiopexy is probably between the seventh and eleventh 
years If the testes are hidden entirely, the younger age 
should be chosen Following these principles together with 
refinements in technique results of the operation of 
orchiopexy have improved steadily For instance, in a 
follow-up of 147 cases Burdick and Coley found 123 had 
been successful Undoubtedly the greatest factor in this 
remarkable advance is due to abandoning the old practice of 
awaiting Nature’s pleasure at puberty Another important 
contribution has been an understanding that a successful 
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operation depends not so much upon this or that method of 
fixing the organ in the scrotum, as attaining an adequate 
length of the cord without undue tension. The technicali- 
ties of the latter will be discussed fullj* later. 

Endocrine Therapy. — The endocrine treatment of mal- 
descent promises well. At any rate, it should eradicate the 
last traces of argument in favour of a polic}" of waiting — 
waiting until it is too late. If maldescended testes do not 
descend under endocrine therapj', it is inconceivable that 
they will do so by waiting longer. 

A. W. Spence and E. F. Scowan injected 500 rat-units of 
pregnyl (organon) intramuscularly twice a week into 33 
patients. Of 19 unilateral cases satisfactoiy descent oc- 
curred in 9. Fourteen patients had bilatei'al maldescended 
organs. Both testes descended into the scrotum in 6 
patients, and one testis in 4 patients. 

.\fter the first, and sometinies after the second injection, there is 
usually a local reaction around the site of the injection. More 
rarely, a general reaction has been observed, incapacitating the 
patient for a day. 

How long the injections should be continued in the hope 
of a successful issue has not yet been determined. It will 
depend upon circumstances, but in general, if no results 
have been obtained after a dozen injections, it would seem 
wiser to advise operation. 

IMANAGEIVIENT OF A CASE OF MALDESCENT 

The Patient is Seen at an Early Age. — Below the age of 6 
the parents should be told to watch for descent and to bring 
the child up for a periodic examination. A concomitant 
inguinal hernia is an indication for early herniotomj^, and at 
the same time the testicle should be placed in the scrotum, 
preferablj'’ by Ombredanne’s operation. When there is no 
hernia and no symptoms referable to the maldescended 
testis, the best results will accrue from waiting imtil the 
ages of 6 or 7. About this time one or two months’ treat- 
ment by injecting 500 rat-units of pregnyl twice a week can 
be tried if the parents so desire it. One should bear in mind 
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that the repeated, injections arc more painful than orchio- 
]>c\j I liavo noted rcjicatedly that even highly strung 
children do not complain of pain after the operation 

Tlic Pnlicnt is not Seen iinlil Puberty or Later. — After the 
age of 12 the chances of bringing down the testis grow 
smaller IJy the sivteentli j'ear they fade perceptibly, but 
tins docs not iinjily that an attempt should not be made 
Ectopic Testes. — All cctopic testes should be submitted to 
operation, because the adequate length of the spermatic cord 
rentiers scrotal replacement usually' possible, even if the 
p.iticnt IS fully grown 
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CHAPTER V 


ORCfflOPEXYi 

Multitudinous Methods. — There is harcllj^ an operation of 
surgery where there are so man}' different methods of per- 
formance as that of orchiopexy. In 1912 Hofstatter was 
able to list more than twent}' operative measimes. Since 
then half as many again have been added to the List. When 
one examines the various methods criticaUj', it is clear that 
the main variations rest in the manner in which the organ 
is, as it were, splinted in the scrotum. 

As far as scrotal fixation is concerned, the various tech- 
niques involved can be summarised as follows. 

1. Fixation of the testis to the fimdus of the scrotum, 
combined with a x^nrse -string suture of the neck of the 
scrotum. 

2. Traction applied by a stitch passing from the tunica 
albuginea through the scrotum and attached to the thigh or 
a wire cage. 

3. Trans-scrotal implantation. 

4. B}’’ an intra-scrotal temporary splint using the pubis 
as the fulcrmn. 

5. By implanting the testis into the thigh temporarily. 

In this treatise no attempt will be made to describe all, or 

even manj^, of the thirty-odd operations. With so many 
methods from which to choose, those ^Tith an obvious dis- 
advantage can be eliminated at once. Anj’’ method which 
necessitates a tractor passing through the scrotum leaves an 
avenue through which infection can enter — it is an “ open ” 
as opposed to a “ closed ” operation. 

As a resvdt of studying this subject, I feel that far too much 


‘ Orohidopexy is ptymologically incorrect (Torek). 
23 
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DISCASnS OF THE TESTICLE 
attention iias been directed to the fascinating ingenuity 
i}i'52))a>o(l in testicifhr reposition and much too little to the 
inoTL ilifTiciilt mobilisation ubich rendora the testicle with an 
intact V)loo(l siijiply capable of being placed in the scrotum 
The common factor to all methods showing a large 
measure of success la careful and thorough mobilisation 
particularly of the sjiermatic veasola 
^Vc uill proceed at once to consider the fundamental 
principles of successful orchiopexy 

THE OBSinuCTlNC AGENT TO SCROTAL REPLACEMENT 
The Spermatic Vessels are usually the obstructing agent 
IJieir careful dissection from the 
retrojieritoneal tissues for a eon 
siderable distance aliens an organ 
to be brought down (fig 16) when 
before such a dissection the propoai 
tion seemed hopeless There is 
abundant evidence that the nutrition 
of the testis is dependent upon the 
integrity of the sperinatio vessels yet 
in some current text books and works 
on operative surgery it is stated that 
in cases of difficulty these structures 
may lie divided * Unless this teach 
iiig is eradicatetl entirely the prestige 
of orcliiopexy is bound to suffer for 
once thespermatic vessels are damaged 
seriously atrophy of the body of the testis follows as 
surely as night follows day 

(For Anatomy of the Spermatic Vessels seep 47) 

The Coverings of the Cord —The intercolumnar cremas 
teric and mfundibulilbrm fasciae are undoubtedl;^ important 
obstructing agents m most cas^ Over and over again 
intelligent division of these fasciae m the neighbourhood of 

1 This disastrous idea arose throufiji ft nHsunderstanding of A D 
Bavan a early work on orehiepexy Division of the spermatic vessels was 
e\en called by some Bevans Operation much to that pioneers 
mdignaticai 



Fio lo —Showing the 
cun e 1 course taken by 
the spormatu. vessels 
Di mobilisation they 
can be made relatively 
longer ( lotte 1 1 ne) 

(After D Browne ) 



ORCHIOPEXY 


25 


the internal abdominal ring enables the testis to be brought 
douTi ndthout tension. 

The Vas. — It is exceptional for the vas to be the principal 
obstructing agent ; usuallj- this structure is of ample 
length. Division of the fold of fascia in near relation to 



Fig. 16. — There is n fold of fascia on the 
upper aspect of the deep epigastric vessels 
which, when divided, usually frees the vas. 

Only occasionally is it necessary to di\nde the 
deep epigastric vessels. (After D. Browne.) 

the vessels (fig. 16) is nearlj' always advisable — usually the 
deep epigastric vessels themselves do not obstruct mobilisa- 
tion of the vas. In two cases in particular, I noted that 
division of the deep epigastric vessels, with consequent 
freeing of the vas, made all the difference in obtaining a cord 
of adequate length. 


THE OPERATION 

Preparation of the Skin. — Iodine irritates the scrotum ; 
for these cases thorough preparation with picric acid is 
advised. 

Bilateral Maldescended Testes.— It is never advisable to 
operate on both sides at the same time. It is quite enough 
to complete this delicate dissection on one side, and to leave 




I— 

I JO J7— Ineisioa for orchiopexy 
(After A D fte%en) 
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tlio otiier for tlircc or four months The side adjudged to 
contain the testicle at the higher level, i e the more difficult 
side, IS chosen for tiio first operation 

Technique.— The incision is similar to that for inguinal 

_ lierma, tliough it is some- 

y I what larger (fig 17) The 

/ \ j inguinal canal is opened 

I ' incising the external 

oblique, and nearly always 
the testicle is found easily 
if it has not been encoun 
fored before this step 
The distal attachment of 
the testicular coverings, 
le the remains of the 
gubernaculum, is found 
and freed So firm is this 
attachment that, as often as not it is necessary to divide 
it between ligatures (fig 18) The testis in its coverings 
can now bo lifted up, 
and the latter are 
separated by gauze dis 
section, aided by a 
touch or two of the 
scalpel, as far as the 
internal abdominal 
ling (fig 19) 

One now prepares 
for a delicate dissec 
tion lasting from half 
to three quarters of an 
hour Gentleness is 
the keynote of success 
To be seated, rather 
than to stand, is to 
many operators an adi antage , a difficult orchiopexy is one 
of those occasions where the surgeon needs iron patience 
and plenty of time 
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The coverings of the cord are incised for about an inch near 
the internal abdominal 
ring. The intercolumnar, 
cremasteric, and infimdi- 
buliform fascite are separ- 
ated by blunt dissection, 
using a '\Yats0n-Che3me 
dissector. The processus 
vaginalis is sought, and 
one of two tj'pes. each 
requiring somewhat dif- 
ferent handling, will Jje 
encountered. 

(а) The processus va- 
ginalis takes the form of 
a hernial sac ; sometimes 
it is quite small. 

(б) The testis and its 
cord are virtuall}’ contained in a patent processus vaginalis. 

The Processus Vaginalis takes the Form of a Hernial Sac. — 
The hernial sac is dissected free and opened, its mouth being 
held in hjemostats and drawn upwards. The coverings of 
the cord are severed piece bj' piece, after liaving made 
tense and spread out each moiety in order to be Cjuite certain 
it is onh* fibrous or muscle tissue which is being cut. I find 
the best method is to use a pair of Maj'o’s scissors, and to lift 
up the strand of tissue on to the cutting surface of one 
blade near the tip. while traction is exerted in the long axis 
of the cord bj* dissecting forceps on the particular strand of 
tissue which is receiving attention. In the case of muscle 
fibres and most of the fibrous tissue, division is accom- 
plished ■without emploj'ing a snip of the scissors. This pro- 
cess having been carried out on either side of the longitudinal 
incision in the coverings of the cord will soon bring into full 
■vdew the spermatic vessels running from the back of the 
cord to the back of the peritoneum. On the medial side the 
vas can be seen jjarting from its companions (see fig. 16). 
It should be noted that, at anj’' rate at this stage of the 



Fig. 1 9. — T)ie cord in its coverings 
is dissected ns far as the internal 
abdominal ring. 
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dissection the cord is not denuded of its coverings only 
aiiflicieiit of the coveringR is te\se<l apart and severed to 
display the vessels clearly Ihe mouth of the peritoneal sac 
IS lifted lip by the ittaclicd Iia:mostats {fig 20) which are 
liinded to tiic assistant The testicle is wrapped in a warm 
moist swab and traction is applied to the cord Attention 



Fio 20 — The hern al sac is lifted up and separa 
tion of the sperwalic % easels from the peritoneum 

IS focused on the postenor wall of the peritoneum The 
all important freeing of the spermatic vessels is com 
menced This is accomplished for the most part by sharp 
dissection, the vessels being freed from fibrous bands which 
bmd them to the peritoneum The conjoint tendon is 
retracted , this permits the vessels being freed for quite a 
distance Attention is then directed to the vas and the 
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fascial bands on the lateral 
side of the deep epigastric 
vessels are divided. The 
time has arrived for the 
first “ trial ” — one endea- 
vours to put the testicle 
in the bottom of the 
scrotum, or rather where 
this point would be. The 
scrotum is stretched with 
the finger (fig. 21). and 
the position of the tip of 
the finger is noted on the 
towels which cover the 
scrotum. Will the length 
of the cord allow the 
testis to come to tiiis 
point 1 is the question. 
Usually, it wfil not. 
Attention is focused first 
on the vas. If. as is 
rarely the case, the deep 
epigastric vessels are an 
obstruction, they are 
divided between ligatures : 
more often it is the cover- 
ings of the cord which 
require attention — more 
tissue must be teased 
apart and divided at the 
level of the internal ab- 
dominal ring. Piece bj^ 
piece tliis division goes on 
— further “ trials ” are 
made. 

Providing the vessels 
have been mobilised as 
high as can be reached 



Fio. 21. — Making a bed for the 
mobilised testis by stretching the 
contracted scrotum. 



Fig. 22. — ^Di\Tsion of the conjoined 
tendon is required occasionally in 
order to mobilise the spermatic vessels 
sufBciently. An alternative is shown 
in Figs. 23 and 24. 
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by retraction of the conjoint tendon reasonable division of 
the coverings of the cord m the neighbourhood of the 



Flo 21 — D ittonholing tho ntcmal obliq ? in order 
that the apermatic veeseU can bo mob I sr 1 at a h ghor 
loiel (After I a Roque > 



Pig 24 — Dissecting the spermatc vessels from 
the pentoiieum (After I a Uoqxic ) 

internal ring is enough to free the testis sufRcientlj for 
it to be placed m the scrotum without tension in apjiroxi 
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mately So per cent, of cases. In the remainder more length 
is required, and in perhaps a further 12 per cent, it can be 
obtained by one or more of the following measures. 

(а) If the obstructing agent is the coverings of the cord, 
they must be denuded — leaving practicall}" only the vessels. 

(б) If the obstructing agent is still that the vessels are too 
short, they must be cleared to a higher level. This necessi- 
tates division of the conjoint tendon (fig. 22) or button- 
hoUng the internal oblique (figs. 23 and 24), which has been 
practised by La Roque. 

(c) If the obstructing agent is tlie vas, division of the 
deep epigastric vessels is all that is required. 

In a verj’ few cases the cord is still too short. Providing 
one has not got exasperated prematurely — this will apper- 
tain only very occasional!}’- in older bo 3 ’s or men — scrotal 
reposition must be abandoned in favour of ; 

1. Orchiopexy by stages (p. 41). 

2. Orchiocoeliopexy (p. 42), or 

3. Orchidectomy. 

B}’ patient and intelligent dissection testicular mobilisa- 
tion is possible in 95 per cent, of all cases below the age of 15. 
If the testis can be placed in the scrotum without undue 
tension, it is kept there by one of the three methods to be 
described in the next chapter. 

Having fixed the testis in position, 
the inguinal canal is reconstituted 
over the cord, as in inguinal 
herniorrhaphy. 

The Testis and its Cord are 
Virtually Contained in a Patent 
Processus Vaginalis. — This variation 
makes the dissection somewhat more 
difficult. The processus vaginalis is opened, displaying the 
testis. The next step is to invoke the principle of making 
a false neck to the hernial sac (fig. 25). The point at which 
this is done is just below the internal abdominal ring. It 
is a mistake to try to separate the debcate peritoneal 
process more distaUy, for about half an inch below the 



Fig. 2o. — M aking a 
“ false neck ” to the 
heminl sac. 
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internal ring it is very intimately 
blended with the cord To inject 
fluid (I use I per cent novocaine) 
under the peritoneum (fig 26) 
makes the separation easier The 
dissection is commenced at either 
side and the peritoneum is lifted 
off the cord with a Watson Cheyne 
dissector Once it is free, tlie peri- 
toneum IS divided and the proximal 
edge 13 caught in haemostats A 
false neck has been constructed, 


and hereafter orchiopexy differs in no respect from what 
has been described already 
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CHAPTER VI 

ORCHIOPEXY {conHnued) 

Methods of Retaining the Mobilised Testis in the Scrotum. — 
Three methods "^'iH be detailed. 

TRANS-SEPTAL IMPLANTATION 

Evolution of the Operation. — The principle appears to have been 
conceived by the French surgeon. C. Walther, in 1900. L. Ombrc- 
danne, the Avell-known authority on children's surgerj' in France, 
has perfected the operation, and he and his assistants have operated 
upon nearly 1.000 cases using this method. P. Turner, of Guy's 
Hospital, has popularised the operation in England. As far as can 
be judged by published accounts, the method is not employed often 
outside France and England. 

Special Indication. — This appears to be the most satis- 
factory' method when orchiopexy is undertaken very early 



Fig. 27. — ^Trans-septal implantation. (Ombredaime’s operation.) 


in life. i.e. imder the age of o or 6. An advantage claimed 
for the method is that in cases wliere the cord is short the 
septum is brought up to the testicle, thus rendering orchio- 
pexy possible in aU cases. 

Technique. — A catgut stitch is attached to the stump of 

3 33 
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tlio gubcrnaculuin The covering towels are removed and 
more picric acid is dabbed on the scrotum Assuming it 
IS the right testis which is to be transplanted an incision 
IS made to the left of the median raphe, and the left com 
partiiient of the scrotum is entered (fig 27) During this 
and the subsequent stages of the operation Ombredanne 
recommends that each extremity of the scrotal raphe be 
grasped m toothed foreejis, and held so as to stretch and 
steady the mid line of the scrotum After pushing a finger 
from the inguinal w ound into the empty half of the scrotum, 
a long Jueraostat is passed along the same path and its 
nose IS made to pierce the scrotal septum, which is recog 
nised by its white colour By this means the stitch attached 
to the testis emerges from the scrotal w ound By pulling 
on this stitch the testis is brought to the septum, and it is 
manipulated through the incision in the septum The in 
cision in the septum is, of course, stretched to allow the 
testis to come through, but it should be a tight fit The 
right testis now lies in the left half of the 
scrotum The incision m the septum, which 
transmits the cord, is narrowed by a 
stitch Care must be exercised to make 
this closure sufficiently tight to prevent 
escape of the testicle but not tight enough 
to cause strangulation of the cord Ombre- 
danne does not advise catgut for this 
suture, as it may be absorbed too rapidly 

a,' StTZhen “"<1 ollo"' 

both sides require or fine Silk should be employed The 
orchiopexy ^ote gcjotal and mguinal wounds are closed 
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the second testis 
below the first. 


After the operation, it will be observed 
that the scrotum is pulled up by the trails 
planted testis, but gradually it falls, and at the end of 
tliree weeks it should be dependent 

Bilateral Cases.— Following the usual rule, onh one side 
IS attended to at a time In the second operation it is 
necessary to pass below the testis previously fixed, for at 
this point the second testis can have the pull on the septum 
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it requires for the first few weeks without interfering with 
the first testis and its cord (fig. 28). 

Results. — ^In a series of cases investigated by P. Turner, 
14 per cent, were pronounced failures. In tlie remainder 
the results were excellent. 

Criticism of the Method. — ^Dr. Torek, in a discussion on the subject, 
said that trans-septal implantation fails to bring the testis to the 
bottom of the scrotum, and if the testis should become gangrenous 
there is a danger that the sound organ will be destroyed. 

TEt^IPORARY niPLAKTATION INTO THE THIGH 

Evolution of the Operation. — On April 10. 189-1, C. B. Keetlcy, 
Surgeon to the AVest London Hospital, described this method to 
the Aledical Society of London. In the Lancet of .July 29. 190.5, 
Keetley illustrated the method with a photograph of a jtatient on 
whom he had operated. The photograph shows the scrotal tunnel 
perfectly. In 1908 the method was described by C. Torek in .\merica. 
The operation was not taken up to any extent on cither side of the 
Atlantic until 1920. when H. AVilly Meyer, a colleague of Dr. Torek, 
read a paper before the Xew York .Academy of Aledicine on the 
subject. He described the results of sixtj’-four cases operated upon 
by the method at the Lenox Hill Hospital. The operation has 
since been called Torek's operation, not. I feel sure, by any wish 
of Dr. Torek. The Keetley-Torek operation it was called in 
Johnson's Operative T/ierapetisis. This is fair to Keetley. and 
emphasises the part played by Dr. Torek in perfecting and popu- 
larising the operation. 

Preparation of the skin of the area must he thorough. 
The folds of the groin and the scrotum require scrupulous 
cleansing. While the Keetley-Torek operation can be 
described justly as a “ closed ” operation, it cannot be 
performed from start to finish with the skin covered entirely. 
The possibility of infection, though small if the sldn prepara- 
tion is perfect, and the necessity for a second operation, 
though trivial, are its disadvantages. 

Technique. — The mobilised testis is placed without 
traction on the inner aspect of the thigh, opposite the lower 
part of the reasonablj^ stretched scrotum. Here an incision 
14 inches long is made oblique!}' from above, downwards 
and inwards on the inner surface of the thigh (fig. 29 : 1, 2). 
The depth of the incision extends to the fascia lata, care 
being taken to avoid injuring the internal saphenous vein. 
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IVoni the iiiguunl wound two fingers are inserted into 
the scrotum and an incision is made in the lower and outer 
scrotal wall through nil its lajers Ihis incision is also IJ 
inches long TJic posterior edge of the sciotal wound is 
sutured to tlic posterior edge of tlie thigh wound As these 
sutures arc later inaccessible No 0 chromic catgut is used 



Fio 29 — Orchiopexy by implantation into the tl gh (T1 e Kpetley 
Torcic operat on ) 


Interrupted sutures are placed so as to e%ert tlie sktn 
edges (fig 20 3) Tlie testicle is brought down through 
the hole in the scrotum (fig 29 4) Ihe tunica albuginea 
IS stitched with two or three interrupted sutures of 1 
chromic catgut to the fascia lata (fig 29 5) Tlie anterior 
edge of the scrotal wound is sutured to the corresponding 
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edge of the thigh wound with interrupted sutures of fine 
silk-worm gut, care being taken to get exact sldn-edge 
approxhuation (fig. 29 : 6). Between the groin and the 
cruro-scrotal tunnel is placed a substantial piece of 
gauze anointed with sterile vaseline or aseptic dusting 
powder. 

As soon as the Avound has healed, the jDatient can he 
dismissed for three or four months, the only instriTctions 
being that he must keep the groin clean (fig. 30). The 

f 


L 

Fig. 30. — The testis in the tlngh Fig. 31. — .-After 3 or 4 mouths the 

causes no inconvenience. sciotum is detached fiom tlie tliigh. 

(H. tv. tleyer.) 

patients are remarkably fi-ee from anj'^ inconvenience oc- 
casioned by the criu'o-scrotal tumiel. After tliree or four 
months the scrotum is detached from the thigh, and the 
testis lies at the bottom of the scrotum. 

Results. — The pubhshed results of this operation are 
extraorcUnaril}^ good, many series shoAving round about 100 
per cent, successes. It must be pointed out that in order to 
implant the testis into the thigh, the cord must ahvaj^s be 
of an adequate length. When it is impossible to obtain the 
necessary length, the method must be abandoned in favour 
of another technique, for instance, trans-septal implantation. 
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lor tins roison the results of implantation into the thigh 
iia\o nn nehantage 

Mismkes and MisforUmei,.— The temlency to make the 
tunnel too Ion must 1 k5 avoided (fig 32) This also puts 
r ■ ■ - undue tension on the 





scrotum and the 
stitches tend to cut 
out admitting m 
fection Infection 
from this cause and 
from (possibly) made 
quateskin preparation 
are the chief disad 
vantages of the opera 
tion If infection 
follows the testis often 
sloughs This occurs 
in about 4 or 5 per 
cent of cases in some 
of the published senes 


Modifioaiions of the Operation —The principal moihncations of 
tlic operation arc \jriom departures in sutunnij the testis to the 
thie,h Instead of stitching the tunica albuginea to the fascia lata 
directl> some operators fasten the guliernaculiim to the fascia ivliilc 
others notably Mangensteen use the criiro scrotal tunnil only to 
transmit sutures from the testjs •which reposes in the scrotum to the 
fascia lata 


A TEMPORARY INTERNAL WIRE SPLINT 
Evolution of the Operation — F N C Starr of Toronto described 
his operation of a temporary silver wire splint fixed to the periosteum 
of the pubis on the one hand and to the testis on the other in 1908 
Starr brings tlic ends of the wire out through a nick in tlic bottom 
of the scrotum Tlie operation was demonstrated to me in 1021 bj 
Professor Kelly ofLiverpool I have practised it since then slightly 
modifying the method to make it a closed operation The 
method canljc practised with towels draping tTic entire arcat’nroug'n 
out the operation 


Technique — A piece of stout silver wire is plaited (fig 33) 
It IS of such a length that it will extend from the front of 
the pubis to the bottom of the scrotum pushing the scrotum 
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slightly before it. I have used the same splint 
over and over again, but the materials to make 
a fresh one should be at hand, for the length 
required varies somevhat vith the indi^^dual. 
The tunica albuginea about the middle of the 
testis is attached to the looj) bj’^ a No. 0 ten-day 
chromic catgut stitch. The testis is then placed 
in the scrotum, and the other end of the splint is 
fixed by two No. 1 chromic catgut stitches. 

The first stitch goes aroimd the splint ; the second 
is insinuated in the space between the extremities 
of the wire before it is tied, thus preventing the 
wire riding up (fig. 34). After these stitches 
have been placed, but before they are tied, the 
assistant steadies and pushes downwards the 
splint, which is held in a luemostat. 



Fig. 33. 



Fig. 34. — Diagram shoiring the internal wire splint in situ. 

After the repair of the inguinal canal, the skin woimd is 
closed and an anchor dressing of gauze applied. No other 
dressing is used. The patient is returned to bed, with an 
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inverted tlicntrc basin protecting the scrotum from possible 
jars during transit When ho » m bed the basm is removed 
and a bed cage is placed over the trunk 

On tlio twelfth day the wire is removed thus A drop or 
two of local anaesthetic is injected into the skm over the 
prominence caused by the wire loop{fig 34) A tiny incision 
13 made on to tlio wire which protrudes at once The pro 
trading portion is seized with a haimostit and with a sharp 
pull out comes the splint — the ten day catgut has dis 



Fig — X ray showing the wire spl nt in «i/u 


integrated There is no pain or inconvenience and as soon 
as the splint has been removed the patient can get up 

ADVANTAGES 

1 The operation can be conducted without fear of infec 
tion from the skm It is a closed operation from start 
to finish I have never had a case complicated bj in 
fection 

2 There is no second operation 

3 The results in an unselected series of cases rival tliose 
of the Keetley Torek operation (fig 37) 
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ORCHIOPEXY BY EASY STAGES 
This opens up a new arena for a finally successful issue. 
Undoubtedly the cord lengthens with gradual traction (see 
p. 20). Sevei’al cases are on record where the testis has 



Fig. 36. 



Fio. 37. — Iiitia-abdominal testes brought clo^Mi at 
tlie age of 15. A temporary internal -nire splint was 
used. 


been brought down so far, say to the external abdominal 
ring, and three to six months later, at a second operation. 
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coinploto orcliiopcx^ lias been possible In at least one case 
a three stage operation eventually proved absolutely sue 
cessful With this possibility m view no case of orchiopexy 
need be abandoned prematurely and the need for orclno 
cccliopcxy or orcliidectoiny sinks into insignificance 
A point of cardinal importance is to postpone suturing the 
conjoint tendon to Pouparts ligament until the final opera 
tion has been performed If the inguinal region is recon 
stituted the dilBculties m freemg the cord at a subsequent 
operation will be familiar to all who have operated upon 
recurrent inguinal hcmise 

ORCIIIOC<EUOPEXY 

This method is hardly ever called for Occasionally it 
may bo justified if it is essential to subserve the internal 
secretion of a testis when for some reason all hope of 
orchiopexy has to be abandoned In older children it is 
easy to make an adequate cxtrapentoneal nook in the iliao 
fossa for the reception of tlio gland In young children 
when tiio testis and its cord are contained airtually in a 
patent processus vaginalis Pannett recommends that the sac 
be split up to the internal ring and excess of peritoneum hav 
ing been removed the free edges of the peritoneum are united 
behind the cord as in Jaboulay s operation for h> droccle 
The testicle can then be placed in the abdomen and the 
inguinal canal repaired 
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completely (fig 38) This sector is broader above tlnn 
below From the mediastinum testis are given ofT trans 
versely radiating septa which divide the body into compart 
raents or lobules The tunica albuginea supports the vessels 
and ducts in their passage to and from the gland 
44 
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The Tunica Vasculosa is the vascular layer. It accompanies the 
various septa of the foregoing and lies immediately beneath the 
tunica albuginea. 

THE PARENCHYiMA OF THE TESTIS 

Lobiiles form the parenchyma of the testis — there are 
about three lumdi-ed of these lobules and each contains one 
or more convoluted, tubules (fig. 39) ; when unravelled and 



Fig. 39. — The auatom3' of the component parts of the 
testicle. (After Testut.) 

straightened each tubrde measures about 2 feet in length. By 
teasing under water the tubules can be unravelled separatel 3 % 
when they will be seen to commence in a blind extremitj^ or 
bj^ an anastomotic loop with a fellow. It has been estimated 
that a well-developed testis contains 840 tubules, which are 
the sperm-forming element. As the tubules approach the 
mediastinum testis thej^ become less convoluted and thej^ 
unite together forming twenty or thirty larger ducts. 
Because of the comparatively straight course these ducts 
pmsue thej’- are named the vasa recta. The vasa recta pierce 
4 



4G DISEASES or THE TESTICLE 

tlic iiiednstimim ami forthAVith anastomose freely with one 
another, forming tlie rtlt tesha, which has exceptionally thin 
walls The retc testis terminates in fifteen to twenty ducts 
— theifisii e^erenfia— which perforate the tunica albuginea to 
carry semen to the head of the epididymis 

HISTOLOGY OF THE SEMINIFEROUS TUBULES 
A cross section of a seminifcrom tubule ihows it to be constituted 
as follows 'llierc is a basement membrane upon which is found 
a number of lasers of cells The 
basal lajer contains cells of 
two \arieties the spermatogonia, 
whichare the more numerous, and 
the suslenlacular cells, or columns 
of Sertoli {Gg 40) Spermsto 
gonia are rather large cells and 
their nuclei are mostly in the 
resting stage Proceeding to 
wards the lumen of the tube 
cells m sarious stages of deselop 
ment towards spermatozoa can 
be recognised Full fledged sper 
matozoa can be seen m the 
lumen, theirtails pointing central 
srards It should be noted that 
spermatozoa are motionless until 
thej have come in contact with 
prostatic fluid Iletween the 
seminiferous tubules is a network of connective tissue which contiins 
the interstitnl celb of Leydig These cells are believed to secrete 
the hotmoTvc which eontiols the secondary sexual characteristics 
of the male It has been cstimateil for the rabbit and guinea pig at 
any rate that one sixteenth of one normal testis is suiricient to 
permit the dev elopnient of secondary sexual cliaracteristics 

THE EPIDIDYItUS 

The enlarged upper extremity of the epididj mis is called 
the head (globus major) the lower and smaller end is the 
tail (globus minor), and the intervening narrow portion 
represents the body The head and tail are connected to the 
body of the testis by fibrous tissue and by a reflection of the 
tunica vaginalis The head of the epididymis is further 
connected by the vasa efferentia The bodies of the testis 
and the epididymis are but loosely connected, and here is 
situated the digital fossa 

The epididymis is composed of the convolutions of the 
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OBeminiferoustubuloxlSO (Hart 
riclgo and Haynea ) 
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secretor}^ duct. Commencing in a blind extremity in the 
head of the epididjnnis, it consists of a single tube having a 
diameter of about one-sixteenth of an inch. In the body 
of the epididymis the diameter of the secretory duct 
diminishes a little, v'hereas in the tail it enlarges again. 
The tube of the ejjididjmiis is folded over and over again on 
itself, the convolutions being held together by loose con- 
nective tissue. When the convolutions are undone, the tube 
of the epididymis measures from 12 to 20 feet m length. 

The Pampiniform Plexus. — ^The spermatic veins issue 
from the body of the testis at its posterior border (see 
fig. 39). In the cord they ai’borise to form the pampini- 
form plexus ■which constitutes the 
greater mass of the cord. Near 
the external abdominal ring the 
pampiniform plexus can be segre- 
gated into tv'o groups — anterior 
and posterior (fig. 41). In the 
inguinal canal these coalesce to 
form Wo veins "which accompam’ 
the spermatic artery. Eventually, 
the Wo veins unite to form a 
single trunk. The spermatic 
veins receive tributaries from the 
ureteric veins and on the left side 
from the sigmoid veins. 

The Spermatic Artery arises 
from the aorta below the renal artery. It crosses obliquely 
over the lower part of the ureter and the lower part of 
the external iliac artery to reach the internal abdominal 
ring, through winch it passes. The spermatic artery gives 
one or Wo branches to tlie cremaster muscle (Gray). 

The Artery to the Vas, a branch of the superior vesical, 
also gives branches to the epidid 3 Tnis. 

The Cremasteric Artery is a branch of the deep epigastric, 
and it supplies the coverings of the cord. 

Nerves. — The coverings of the testes are richly supplied 
with nerves. There are the ilio-inguinal and the genito 



form plexus near the external 
abdominal ring. It can be 
separated into two groups. 
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crur\l br'\nchos of the lumbir plexus the tuo superficial 
pcnneal branches of the internal pudic and the long 
pudendal brancli of the small sciatic nerve All these go to 
the coverings of the testes Ihe testis itself is supplied 



apparently only by the sympathetic plexus uhich accom 
panies the spermatic artery 

LYSIPIIATICS 

The lymphatic dramage of the testis is very important 
for it IS by this path that neoplasms of the testis disseminate 
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LjTuphatic Vessels. — The collecting vessels are four to 
eight in number. They pass out of the mediastinum testis 
and ascend vith the veins of the cord to the subperitoneal 
tissues. Over the psoas muscle they sjjray themselves in 
graceful curves to reach the lumbar glands (fig. 42). 

Lymphatic Glands. Principal Series. — On the left side the 
glands lie in close relationship to the left side of the aorta. 
The main group is situated near the origin of the inferior 
mesenteric artery. The highest gland is just beneath the 
left renal arteiy, and the lovest is in relationship to the left 
common iliac. 

On the right side the glands lie in the groove between the 
aorta and the vena cava. There is often a gland on the 
vena cava itself at the level of the bifurcation of the aorta. 
As on the left side, a gland is likely to be present as high as 
the origin of the right renal arteiy. and there is a fairly 
constant gland in close relationship to the ureter as low as 
the brim of the true iielvis. 

Lymphatic Glands. Second Series. — The chief sscondar}^ 
glands are a chain on the outer side of the common iliac 
arter 3 \ Glands of the first series of one side are secondar}’^ 
glands so far as the contralateral side is concerned. 

From this description it will be appreciated that the glands 
on the left side are more accessible than those on the right. 

ANATOmCAL VARIATIONS 

Inversion. — The body of the testis usually lies in front 
Several degrees of varieties of inversion have been described 
(fig. 43). Usually the anomaly is unilateral. 

Superior Inversion. — The epidid 3 unis lies above the bodj". 

Anterior inversion is said to be present in one in eveiy 
twenty males, but this estimate is probabty too high. The 
epididj^mis lies in front, and the bodj’- of the testis and the 
tunica vaginalis behind. When the testis is diseased this 
anomaty causes much confusion in diagnosis. 

Lateral inversion and loop inversion are uncommon and 
unimportant. 

Polyorchism. — In days gone bj’^ supernumerary testes 
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^vcro supposed to be fairly common Doubtless cysts of 
the epididymis and other more or leas globular sTvelhngs in 
the neighbourhood were mistaken for extra testes Often 
their possessors waxed proad and tales of their prowess 
were noised abroad Polyorchism is in reality of great 
rarity there are but thirteen authentic cases on record 
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Usually the testes iia\e a single vas and an epididymis 
stretched out to serve them both The supernumerary 
organ is nearly always small Curiously ten out of the 
thirteen recorded cases have been left sided 

Anorchism — Anorchism is as rare as polyorchism There 
IS only one method of beuig quite certam that a testis is not 
present and that is by a careful post mortem examination 
It IS well to bear m mind that there is no authentic case of a 
testis has ing been found m the place of its origin beneath 
the kidney this upsets a popular belief Surgical ex 
ploration of the inguinal region is a tolerably certain method 
of decidmg whether or no the patient possesses a testis on 
that side 

Eimuais 

Bulls that are castrated lose their fiery spirit but are not 
deprived of their fitness for labour dogs likewise cease to desert 
their masters but are not less fitted for watch ng or the chase and 
men also by being deprived of desire become more gentle but are 
not worse horsemen nor less able to tl row the javelin — \enophnn 

Through the ages there have been eunuchs Alany were 
conscripted from the sons of the t anquished Unless 
deprived of all their male attributes their commercial value 
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was low. Even down to our own times, demasculation was 
conducted brntallj^ and carried a mortality of 80 per cent. 
Latter-day eunuchs were mostly little Nubian boj’-s, bought, 
mutilated, and sold bj’ priests of the Coptic monasteries. 
The penis and testes were excised without any form of 
anaesthesia. Bleeding was staunched by the application of 
boiling oil. The boy Avas then placed standing in a pit fuU 
of sand, and in the fsAV survivors the wound healed. The 
majority of the A^ictims suffered from post-operatiA^e uretlmal 
stricture AA-ith its ineA'itable train of clironic Ul-health. 

With the wmds of fortune so set against him, it is almost 
inconceivable that a eimuch could OA'ercome his jjsycho- 
logical and physical disadvantages, gain esteem, and attain 
a position of respect. NeA’^ertheless, man}’^ eunuchs haAm 
INed to an adA-anced age, and some haAm occupied positions 
of great importance. To quote a feAA' only : Narses AA^as a 
distinguished general, Hermias became the governor of a 
province in Asia jMinor, and Pothinus AA-as the Egyptian 
Minister of Finance in Cfesar’s reign. 

Eunuchs Avere in poAA-er in the Roman Empire during its 
decline, and thej" have been held responsible, notabl}’’ by 
Gibbon, for the eA'ils Avhich permeated the Bj’zantine court. 
Possibly this vieAv is incorrect, and the eunuchs’ rise to 
power AA'as due to the fact that they AA-ere less engrossed in 
the debauchery and licentiousness AA’hich enfeebled then- 
compatriots. 

Singing Eunuchs. — So much were their vocal acconiphsh- 
ments extolled by the medireval Roman Church — “ La Amix 
des castrates imite ceUe cherubims au ciel ” — that upAvards 
of two thousand boys Avere castrated annually for serAUce in 
the choirs. 

The popular behef that castrates are sexually unmoA^ed, if 
not impotent, is ridiculous ; in fact, seA^eral singing eunuchs 
of the famous St. Peter’s choir AA-ere ordered to be deported 
from Italy because of their illicit popularity among the 
Roman matrons. 

T. E. Hammond studied the INes of seAmn men castrated 
druing manhood for bilateral testicular tuberculosis. Soon 
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after castration the majority experienced increased sexnal 
desire, due, it H tliought, to irritation of the spermatic 
nerves Later, desire decreased, bat the majority of these 
patients rverc not imjiotent Most of them put on weight, 
and shaving had to he earned out less often There uas no 
change in the voice, no nanmg of mental activity, and no 
impairment of pliyaical strength attributable to the removal 
of the testes 
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CHAPTER VIII 


CLINICAL EXAMINATION OF THE TESTICLE 

Separated as it is from the examining fingers bj’’ little more 
than a covering of extremely loose integument, the testicle 
is unrivalled among organs for accessibility. This, one might 
reasonably imagme, should make the diagnosis of testicular 
swellings a simple matter. Be that as it may, it is a truism 
that if a clinician feels that he is becoming puffed up with 
pride, let him dwell upon a comparison of the operative find- 
ings of a series of testicular swellings and his pre-operative 
diagnoses thereof ! 

ROUTINE EXAMINATION 

The patient should (at least) let down his trousers com- 
pletely and roll up his shirt to the nipple fine. He should 
stand before the seated clinician. 

The Skin of the Scrotum. — First of aU the skin of the 
scrotum is investigated. It is noted especially if it is 
anchored at any point to the vmderlying testis. If it is fixed 
anteriorly’-, it is slight contributory evidence of gumma ; if 
posteriorly, of tuberculosis ; while an advanced new-growth 
may invade any portion of the overlying skin, the antero- 
lateral aspect being the site of election. A. C. Morson has 
pointed out that in early testicular tuberculosis there is often 
a loss of cutaneous elasticity, as shown by smoothing out of 
the rugse, and wasting of the cellidar tissues immediately 
beneath the dermis. 

Palpation. — ^In order to carry out a thorough examination 
of the testis, it is most necessary"^ to examine its constituent 
parts in some definite order (fig. 44). 

(1) The body’ of the testis is palpated and compared with 
the unaffected side. Among other tilings, the mobility of 
the organ is noted. Normally the testis can be moved freely 
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F/o 4-i — Onl^T in which the coruti 
tueiit parts of tlio testicle are palpated 


Within Jts coverings par- 
ticularly in an upward and 
downw ard direction This 
movement is often re- 
stricted m tuberculosis 
Whilst palpating the 
body of the testis, the 
telaiionsbip of the tumca 
vaginalis to the anterior 
surface of the organ isbome 
in mind In a small per- 
centage of cases the tunica 
vaginalis lies on the pos 


tenor surface of the testis, but m these rare instances the whole 


testis IS antcvcctcd, ami the epididymis Iks in front {p 50) 
(3) The epididymis is palpated first its head then its 
bod V, then its tail Tliat the epiduJymis or some part of it 
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is enlarged is soon apparent. A craggj^ epididymis is almost 
pathognomonic of tuberculosis. 

(4) The vasa are palpated in the following manner. Using 
both hands, both cords are palpated simultaneously, and as 
these whipcord-like structures (the vasa) pass through the 
fingers their relative size is estimated. 

Test for Transliicency. — ^Anj’one who is in close touch vdth 
clinical surgery Avill have seen scores of cases where the 
diagnosis has been vitiated, occasionallj^ with disastrous 
residts, by not carrying out the test for translucency or 
by carrying it out inefficiently. In the case of an intra- 
scrotal swelling, the first essential is to make it tense by 
grasping the neck of the scrotum between the fingers and 
thumb. A pocket-torch is apphed to the distal side of the 
swelling (fig. 45). and most hydroceles can be diagnosed at 
once irrefutably. There are cases in which the sign is 
doubtfid. especially in simhght. My pocket transiUumino- 
scope (fig. 46) makes errors connected with this basic sign 
improbable. The fallacies of efficient transillumination in 
the diagnosis of hydrocele are few. Obviously, if the walls 
are thick or calcareous the sign will be negative. A hernia 
of a child, if it contains gut chstended with gas, is hlcely to be 
translucent. 

Sometimes a secondary hydrocele confuses the issue. If 
doubt exists as to the condition of the imderlying parts, it 
is advisable to aspirate the fluid there and then, and to 
palpate the immasked organ. 

A secondary hydrocele is present : 

(а) Almost always in acute and subacute epididymo- 
orchitis. 

(б) In nearly all early cases of sj-phihs of the testis. 

(c) In 30 per cent, of cases of testicular tuberculosis. 

(d) Rarely in neoplasm. 

Testicular Sensation. — ^The normal testis is squeezed 
gently between the finger and thmnb (fig. 47). The patient 
experiences a peculiar sickening pain. Testicidar sensation 
is lost early in syphilitic aSections of the testis, but late in 
neoplasms. The test is a reliable one. 
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Weighing the Testis. — The affected organ is balanced on 
the palm of the hand and its weight estimated (fig. 48). 
A testis which is relatively heavy is in favour of neoplasm 



Fig. 49. — The parts hi blach are felt 
normally, those in red only when they 
are diseased. (After Sir Jotui Thomson 
Walker.) 



Fig. oO. — D irections in 
which to massage the pros- 
tate and vesicles. 


or old clotted Inematocele 



Fig. 51. — Luys’ method of 
examining the seminal vesicles 
in a diffi cult case. 


; one which is relatively light is 
m favom- of gnmma. 

Examination of the Regional 
Lj-mph Glands. — In selected 
cases it is necessary to en- 
deavour to palpate the regional 
lymph glands. Three sets of 
lymphatic vessels pass up the 
spermatic cord in order of im- 
portance ; 

(o) Those f ollowing the spe r- 
matic arter y, which pass to 
the para-aortic glands just 
below the origin of the renal 
arteries. 



the in ternal ihac gland s. 

(c) Those following the cremasteric artery, which pass to 


the i nguinal gland s. 

If the testis is the seat of an advanced neoplasm, secondary 
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dci)o«iits are to be expected in the para aortic glands above 
the level of the umbilicus 

Rectal Examinnlioii — With the sole exception of a simple 
hydrocele a rectal examination should never be omitted as 
part and parcel of the routine examination of a case of 
testicular disease 

Tlie parts to be examined digitally are diagramraitically 
rejiresenteil m fig 49 Particular attention must be paid to 
the vesicles Sliding the finger upwards along the median 
prostatic furrow a little to the side of the top of the 
prostate on each side he the seminal vesicles The normal 
vesicle cannot be felt unless distended with semen If the 
examiner is endowed with a long finger these structures can 
be palpated readily When the patient is obese or the 
prostate la enlarged palpation of the vesicles becomes 
difficult In such circumstances G Luys recommends that 
the examination should be made with the patient m the 
position indicated m fig 51 

In relevant cases the prostate is massaged and the 
vesicles emptied (fig 50) the patient being in the knee elbow 
position The penile urethra is milked down The urinary 
meatus is then examined for a bead which is collected on a 
slide for further scrutiny 
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CHAPTER IX 

TESTICULAR THERAPEUTICS IN GENERAL 

THE PREPARATION OF THE SKIN 
The preparation of the skin for operations upon the testicle 
should be thorough. Iodine and alcohol are highlj^ unsuit- 
able agents for skin preparation in this region ; so often 
they cause UTitation of the scrotum, and both give rise to 
much smarting pain when first applied. Picric acid is free 
from these objections. 

Skin Incisions. — While I usualh’ approach the testicle 
through an inguinal incision because this permits early and 
high infiltration of the spermatic cord with local anaesthetic, 
the objections sometimes raised to an incision through the 
scrotum have been, in inj* opinion, unduly magnified. If 
prepared with picric acid, the scrotum can be rendered 
siu'gicaU}' clean, and scrotal incisions appear to heal Avell bj’- 
first intention. 

ANESTHESIA FOR OPERATIONS ON THE TESTICLE 

There are few operations upon the testicle which carmot 
be performed absolutelj’ satisfactorily under local anaes- 
thesia. The skin overlying the inguinal canal is infiltrated 
Avith 1 per cent, novocaine (fig. 52). The cord is then 
identified as it emerges from the external abdominal ring. 
Very gentlj’ it is mobilised, and then infiltrated thoroughfr 
with the anaesthetic solution delivered through a hypo- 
dermic needle (fig. 53). The cord distal to the infiltration 
and the testicle are within one minute absolutelj^ anaesthe- 
tised. After this infiltration the only discomfort the patient 
will feel — and this discomfort is shght — is the manipulation 
of the scrotmn through the towels in order to deliver the 
testicle through the AA’ound. If the incision is of adequate 
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Fro S3 — ^The skm o\ er the pro Pro 53 — The cord is then iclen 

posed lino of tho incision is infil tified and injected thoroughly 
Irateii The testic'o w then, perfectly 

aniesthetised 

Size, delivery of the testicle is not difficult unless it ii 
adherent to the scrotum Once the testicle has been 
delivered, the remainder of anj operative procedure on the 
testicle 18 painless 

POST-OPERATIVE SCKOTAL H^AlATOtlA 
The great bugbear to operations in tins region is jicst 
operative scrotal hematoma This can be obviated to a 
large degree, by metieuJous attention to hsemostasis V, hen 
e\ er possible, the diathermy knife is preferable to the ordin 
ary scalpel Tlie application of a Bellevue bandage (see 
p 62 ) greatly minimises this complication 

When a post operative scrotal hsematoma has formed only 
too often no activ e course is pursued, and, as a consequence, 
convalescence is delayed for weeks The long v ait necessary 
for absorption to take place and risks of infection of massive 
blood clot can be obviated by evacuating promptly the blood 
and blood clot in the following manner After suitably 
infiltrating the ov erlj ing skm with local anasthetic tow ards 
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its most dependent part, the over-full scrotum is punctured 
with a trocar and cannula. Through the cannula the 
blood-clot is broken up and rvashed out with normal sahne 
introduced by a syringe attached to a lumbar-puncture 
needle. Afterwards the scrotum is elevated and com- 
pressed by a BeUeAuxe bandage. Since adopting this simple 
measxue I have been gratified with the residts, and par- 
ticularly with the hastening of convalescence. 

BAM)AGES AND SPLINTS FOR THE TESTICLES 
The Jock Strap.” — ^^^Tlile the ordinarj' svxspensory 
bandage obtained at the chemist’s is but httle more than a 



Fig. o-t. — The jock strap — showing how a nest of cotton-wool elevates 
the contents of the scrotiun. (After P. S. Pelonze.) 

placebo, the jockstrap is efficient. It is particularly useful 
in the ambulatory treatment of mild epididymo-orchitis 
without constitutional sjunptoms. The jock strap should 
be a size smaller than would be worn normally so as to 
extend support and mild pressure. Further to gain this 
end the scrotal contents are pushed forwards by a nest of 
cotton-wool (fig. 54). 

A Bridge of Adhesive Plaster. — A very useful splint for 
supporting inflamed testicles or for use after operations 
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upon the testicle is made by applying broad adhesive plaster 
(not olnstojilast) to the thighs in the manner shown in 
fig O') With the legs in apposition and the scrotum 
elevated, the strip of adhesive plaster is applied tightl} 
across the thiglis well up towards the perineum A little 



pad of cotton wool, upon which is sprinkled dusting powder, 
makes a good nest upon which the testicles can lie A bed 
cage IS used to prevent pressure from the bedclothes 

The Bellevue Scrotal Bandage. — ^Tar the best scrotal 
bandage is that used at the Bellevue Hospital It is 
extremely useful to apply this bandage after any operation 
where a post operative scrotal lucmatoma is feared, for 
it definitely minimises this complication The Bellevue 
bandage is also a great boon in the treatment of 
acute cpididymo orchitis, especially when it is due to the 
gonococcus 

Instructions for making the bandage are detailed in 
fig 56 Either adiiesive plaster or elastoplast can be used 
The top of the bandage is divided into two equal parts by 
■leanng it Auwn \’i 'xmAfts Ati Y ys Wi 

other end of the plaster 16 mches deep, to make two 
perineal strips A piece of gauze 4 inches wide and a 
roller bandage 2^ inches by 1 mch are placed as shown 
the latter is best stitclied to the adliesive The bandage is 
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applied in the foUowing manner. The scrotum is elevated 
and the gauze pad is applied to the perineum, the roller 
bandage being tucked behind the root of the scrotum. 


lAYSPS MtLejf BANDAGE 

or GAGZE 



The other hand places the broad strips over the inguinal 
regions, and they are held until they stick ftrmly. The 
perineal strips are then brought round the thighs in the 
gluteal folds over the anterior superior spine. To make 



Fig. 57. — ^The Bellevue bandage Fig. oS. — Same showing peiineal 

applied. strips. 

% 

the suspensory bandage stick to the skin better, another 
piece of adliesive plaster is made to adhere over the hypo- 
gastrium from one great trochanter to the other (figs. 57 
and 58). 

ON ORCHIDECTOMY 

The modern tendency is to save the testicle. Orchidec- 
tomy is performed far less often than previously. Better 
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Largo liydrocelos tend to compress the testis and, to a 
certain evtont, cause it to atrophy 


VAniETIES OF HYDROCELES 
Anitoniicil \arictics of hydrocele arc largely j 
luailrniic interest They are depicted m fig 59 A 
r< quire vitnc detailed consideration 


a matter of 
few of these 
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Fa* — (u) eagmal hydrocele, (5) congenital hydrocele (c) infantile 
hydrocele . {H) hourglass hydrocele , (e) bilocular hydrocele , (/) abdommo 
scrotal hj drocele (y) eiirysteil hydrocele of the cord 


Congenital Hydrocele — The processus saginalis communicates 
with tlic peritoneal easily Usually the communicating orifice is 
too small for the dcselopment of a hernia When the scrotum is 
elcMitcd the lliiicl disappears within the abdominal cavity, usually 
slossly , but it returns when the erect posture is resumed Especially 
in bilatcrj] cases ascites or serous tuberculous peritonitis should be 
SMS])ectert 

Infantile Hydrocele does not necessarily appear in infants The 
tunica s-aginalis and the processus s'aginalis are distended right up to 
the internal abdominal ring, but the sac has no connection with the 
general peritoneal casity 

Abdomino-scrotal Hydrocele —A number of cases ha\e been 
described where the hy drocele sac has extended into the abdominal 
easily m front of the petitoneum, the first case being reported by 
Richards in 1908 in an I gyptian Sometimes the abdominal cx 
tension IS immense (fig 60) 

Encysted Hydrocele of the Cord — ^This fairly common condition 
causes some confusion in diagnosis There is a smooth oialswellmg 
associated with the spermatic cord Whensuch a swelling is situated 
at the external abdominal ring it is very liable to be mistaken for an 
irreducible inguinal hernia If with gentle traction upon the testis 
the sw elhng mo\ es downwards, the diagnosis of hy drocele of the cord 
IS confirmed 

When a “ Iiydrocele ” is referred to, it is the common 
idiopathic vaginal hydrocele iiluch is assumcci, and il is 
this variety which we will consider more fully’ 

IDIOPATinC VACINAt HYDROCELE 

The tunica \aginalrs is the smallest serous cavity in the 
body , histologically it resemWts the pleura, pericardium 
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and peritoneum. Whj’' an idiopatliic hydrocele develops is a 
matter for conjecture. Veiy suggestive is the theory that 
it is due to a transient or bygone epidid}’mo-orchitis. If 
potassium iodide is injected into a normal tunica vaginalis, 
the drug can be recognised 
in the urine after the lapse 
of an hour (C. B. Huggins). 

Absorption from the 
tunica vaginalis is slower 
than from other serous 
cavities ; it is slower still 
from a hydrocele sac. 
especially one of long- 
standing. This suggests 
the reason why hydi'ocele 
fluid accumiflates. It is 
this extremely slow, prac- 
ticallj’- negligible, absorp- 
tion which makes injection 
treatment of a hydrocele 
possible. 

Clinical Features. — I do 
not propose to reiterate 
the clinical features of 
an ordinarj" hydrocele. 

Nevertheless, the follow- 
ing case shows that still 
it is necessary to em- 
phasise that before making 
the diagnosis, and, what 
is even more important, before tapping, one must be satis- 
fied that the swelling is translucent and that one can 
“ get above the swelling.” 

I was called to an outljang district one Sunday morning, and found 
a stout, terrified man lying in bed. There was much blood upon the 
sheets and blood was flowing from a considerable puncture wound in 
the scrotum. On a table beside the bed there was a large-calibre 
trocar which had been used to tap the hydrocele.” Subsequent 
operation showed that the instrument had been thrust into the 



Fig. 60. — Radiograph after injecting 
a hj'drocele with a properitoneal 
extension with sodium iodide. Show- 
ing the enormous intra -abdominal 
loculus. (After J. N. Holmes.) 
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mesentery of n loop of small intestine contained in a stranmilatcd 
inRuitul hcriu i 

Ono otiicr point before le<aving this subject After a 
by (Irocclc sac lias been tapped, the opportunity for palpating 
the testis thoroughly should be taken If some abnormality 
IS found m the contour of the testis or the epididymis, it is 
highly probable that the hydrocele is a secondary hydrocele 
Early malignant disease, uhich uould otherwise have been 
missed, 1ms been diagnosed by not failing to make a routine 
evammation after tapping 

THE INJECTION TREATMENT OF HYDROCELE 

Modern sclerosing agents have made the injection treat- 
ment of hydrocele tolerably satisfactory A tremendous 
advantage of the treatment ts that it js ambulatory A 
number of sclerosing agents have been used 

1, Fivocc ofaSpercent solution of sodium niorrhuato 

2 Two to 5 c 0 of quinine urethane 

3 Tlirt .0 to 6 c c of quinine urea hydrochloride 

4 Ten c c of a solution containing 2 grains of quinine 
bihydrocblondo and I gram of salicylic acid 

5 Two to 4 c c of Jlorcston’s fluid, which is a mixture of 
equal parts of carbolic acid, glycerol, and alcohol 

The solutions Avhich I have tried are 1 and 2, and of the 
two the quinine urethane has been the more satisfactory 

L C Dawson reeordeil a case of a patient of 45 who, one minute 
after injection of sodium monhuate into the hydrocele sac collapsed 
and the pulse became almost imperceptible Morphia was required 
for forty eight hours to relieve the pain 


Quinine urethane has not given nse to pain in any of my 
cases, and there has been no untoward sign The majority 
of the patients have been m active employment during the 
treatment L Blavier, usmg quinine urea hydroclilonde, 
finds that one injection is usnally effective AitJiough the 
fluid m the sac reaccumulates, and at the end of the week 
the hydrocele appears to be as big as before, within three 




Fig. Cl. — A lumbar puncture noodle 
used to tap the hydtocele. 
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or four weeks the exudate is generally absorbed. Most 
observers recommend t^yo or three injections at intervals of 
a week, and this has 
been my practice. 

Technique of the In- 
jection. — The scrotum 
is sterilised with picric 
acid. A small wheal is 
raised on the skin with 
1 per cent, novocaine 
introduced with a 
hypodermic syrmge. 

Using a lumbar punc- 
ture needle, the fluid is allowed to escape (fig. 61), or is 

drawn olf with an as- 
pirating syringe. The 
interior of the sac is then 
washed out b.y injecting 
and withdrawing some 
normal saline or sterile 
water. This ensures that 
the interior of the sac 
is free from albuminous 
matter, Avhich might in- 
terfere with the action 
of the sclerosing agent. 
The appropriate dose of 
the selected solution is 
then injected into the 
sac and is massaged into 
ever}' corner of it. In 
thin-walled recent hydro- 
celes, because of the 
potential absorpative 
powers of their walls 
(see above), a minimal 
dose should be used, at any rate on the first occasion. The 
pimcture is sealed with coUodion. and the patient is instructed 



Fig. 62. — ^Large bilateral In droceles of 
many years' duration, \yithtappingthey 
used to fill up in a few weeks. iXinemonths 
after three injections to each hjdrocele 
there was no reaccumulation of the fluid. 



70 DISEASES OF THE TESTICLE 

to %\car ft, BVJspensory bandage until his next attendance 
Ho siioulcl bo told that the fluid «dl probably reaccumulate 
quickly and this should not be a cause of disappointment 
I regard hydroceles in children unsuitcd to injection treat 
ment In all probability tho sac would not have lost its 
absorpative properties If simple tapping fails — it is some 
times curative in these cases — operation should be carried 
out 


OPERATIVE TREATMENT OF HYDROCELE 
Tlie operativ e treatment of a hydrocele is extremely satis 
factor} It can be performed painlessly under local 



Pio 63 — Excision of a hydrocelo sac with atv 
electnc caulety 


anaesthesia and its only disadvantage is that the patient is 
invalided foe ten dajs or s fortnight After injecting 1 per 
tent novocame along the line of an inguinal incision the 
cord IS identified and injected thoroughly with the same 
solution delivered through a hjpodermic needle The only 
discomfort the patient feel is the pressure upon the 
scrotum necessat} to deliver the hydrocele through the 
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incision. This can be obviated to some extent by tapping 
before the operation is commenced — a step which is defi- 
nitety advised when the hydrocele is a large one. Once 
the testicle is delivered on to the surface, there will be no 
further discomfort. With scissors the sac is opened along 
its length. Clipping, then cutting, preferably with a dia- 
thermy knife or, failing that, witli another form of cauter}', 
the hj'drocele sac is excised as near the testicle as jiossible 
(fig. 63). In addition to the cauter}’^ excision, ligatures are 
placed around each moiety grasped in the hsemostats. 
This dual precaution ensures the prevention of jDOst-opera- 
tive scrotal liEematoma, the chief bugbear of hydrocele 
operations. The above operative measure meets eveiy re- 
quirement. 

Some years ago I performed a series of cases bj' Jaboulay's opera- 
tion, which is evertion of the tunica with posterior anclioring sutures. 
The disadvantages of eversion are : 

(a) If the tunica is thick a lump representing the turned-back 
tunica persists behind the testis. 

(b) Recurrence. Even after Jaboulay's operation has been care- 
fully performed, fluid accumulates occasionally in the everted sac. 

Jaboulay's operation is successful particularly in thin-walled 
hydrocles, which should be to-day treated by injection. 

COIilPLICATIONS OF HYDROCELE 

All the compheations of hydrocele are comparatively’’ rare. 

1. Hernia of a Hydrocele Sac (fig. 64) sometimes occurs in 
old-standing cases. Tension of fluid within the tunica 
causes herniation of a portion of the 
sac through some of the coverings of 
the testis. 

2. Rupture is usually traumatic, 
but possibly spontaneous. The 
patient complains of sudden pain 
folloAved by scrotal oedema. With 
rest, the fluid is absorbed, but 
usually the hydrocele recurs (Nash). 

3. Calcification of the sac wall is 
not A’’ery uncommon in long-standing 
cases. 



Fig. 64 — Heiniation 
of a 113 drocele sac through 
some of its coveiings. 
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4 Inflamnialion -^Considering the carelessness with 
\ihich hjdrocelcs arc sometimes tapped it is remarkible 
that infection occurs so rarely 

Transformation into a hromatocele is important from 
the standpoint of diagnosis and will be considered more 

HEMATOCELE 

A lixmatoccle is formed when the tunica lagmalis is 
distended with blood Sometimes it occurs spontaneously 



Fig 0-> a recent hscmatocele 


but IS more often the result of injury (fig 65) A common 
cause IS the tapping of a hjdrocele Occasionally a hama 
tocele enlarges slowly bj repeated haemorrhages it is this 
varietj and an old clotted h®matoeele whic^i cause great 
difficulty m diagnosis An oM clotted hEcraatocele (fig CC) 
often simulates testicular neoplasm in e% ery particular and 
probably most surgeons of experience have removed a 
hematocele m the belief that they were dealing with a 
neoplasm This accounts for the comparatively large 
number of specimens of old clotted haematocele w hich adorn 
the shelves of pathological museums 
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Treatment. — A recent haematocele can be treated satis- 


factorily bj' aspiration and rest, 
and the diagnosis is assured, 
turning out the clot followed 
b}" excision of the hydrocele sac 
is the treatment indicated. 

SEC0ND.4RY HYDROCELE 
Secondary hydrocele is a 
frequent associate of acute and 
chronic e i d i d m o-o r c h i t i s. 
It is nearly always present in 
syphilitic affections of the testis, 
and is not a rare accompani- 
ment of malignant disease of 
the organ. Often the question 
as to whether a h3'drocele is 
primarj’ or secondaiy to some 
underlj’ing disease of the testis 
can onh' be settled after tap- 
ping. Secondaiy lyvdroceles 
rarel^y attain a large size, and 


When the blood is clotted 



Fio. CO. — An old clotted 
hajmnfoccic. The long-stand- 
ing picssiire has flattened the 
testis. 


in the case of acute epidid^mio-orchitis the}’' sometimes 


subside pari ixissit with the primaiy lesion. 


For chylous hydrocele, see Chapter XV. 


CYSTS OF THE EPmmYMIS AND SPERMATOCELES 

.^Etiology. — Certain embiyological remnants in relation- 
ship to the testes are prone to undergo cj’stic degeneration. 
These structm’es are ; . 

1. The Hydatids of Morgagni. — ^'Phc pedunculated hydatid is Mul- 
lerian in origin (Luschka). ■while the se.ssile hydatid is probably 
derived from the WoKTian duct. Tlie sessile liydatid is said to 
coinnuinieate with the canal of the epididymis (Ilochenegg). 

2. The Vasa Aherrentia of Haller are two in number, the superior 
and the inferior (tig. 07). Kobclt proved that the inferior one was 
a remnant of the WollUan body. The origin of the upper one is 
disputed ; by some it is looked upon as a vas efferens which has 
lost its communication with the epididymis. 
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The Organ of GiraUca, or I*aia4i4ymis (fig G7) is a group of 
microscopic lilmd tubules situated in front of the vessels of the cord 
at tlie hciglit of the head of the epididymis This structure is 
derived also from a part of the WolRian duct 



Fio 67 — tmbryological and other gtrueturea from 
skhwh cysts of the epididymis ariso The sessile end 
pedunculated hydatids ar« not ehonn 


The above embryological remnants account for probably 
70 or 80 per cent of cysts of the epididymis — the remainder 
arise from Woched vasa efferentia 

Doibcau injected 100 testicles with mercury which caused 
dilatation of the sasa ctterentia In contradistinction to the rest of 
the testis and epididymis the sasa efferentia are surrounded by 
loose connective tissue fUily Consequently, it is this part of the 
spevm conducting mechanism which yields to increased intra* 
luminal pressure 

CYSTS OF THE HYDATID OF MORGAGNI 
A cyst of the hydatid of Morgagni is a clinical entity 
which can be diagnosed with precision (fig C8) There is a 



jTjQ 68 Cyst of ibe pedunculated hydatid of Alorgagni 
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brilliant^ translucent cystic swelling, usually about the size 
of a grape, situated at the upper pole of the bodj^ of the 
testis inclining anterioi’lj^ (fig. 69). The cj^st is manifestly 
peduncidated and sometimes undergoes axial rotation (see 
p. 96). 

Treatment. — Excision rmder local anaesthesia is exceed- 
ingly simple. Probably treatment bj^ injection u'ould be 
satisfactort*, for the C 3 'st is rmilocular. On three or four 
occasions I have found one of these cj^sts in tlie course of a 
routine examination. Under such circumstances it has 
seemed advisable to let well alone unless a herniotom}% or 
other operation in the neighboiu-hood, has been necessar 3 ^ 


CYSTS OF THE EPromYSHS (EXCLUDING THE ABOVE) 


C^'sts of the epidid^'inis are much more frequent than 
spermatoceles. I should estimate that the proportion is 
about ten to one, j’et students and practitioners are far more 
familiar with the term “ spermatocele.” 




Fig. 69. — Cyst Fig. 70. — Cyst of 

of the hydatid of the epidhU-tnis. 

Morgagni. 



Fig. 71. — Cystic de- 
generation of the 
epididjnnis. 


First, let us compare the contents of a hj’drocele, cj^st of 
the epididymis, and a spermatocele. Hj^drocele fluid is 
straw-coloured, the fluid from a cyst of the epididjmiis is 
crj^stal clear, while that from a spermatocele is cloudj^, like 
soapy water or barle 3 *-water. 

These cj^sts are seldom unilocular (fig. 70). Typical 
advanced examples show the bodj^ of the testis surrounded 
bj* a helmet-shaped aggregation of cj’sts (fig. 71). 




DISI \SIS 01 rni TfSTiCLE 
rititicnl I rnliirc* ( of the epididymis are frequently 
lidnlornl and arc qiiile iiniisiinl I tfore tJic age of 40 Unlike 
a liy rlrorc Ic tlie Rivelling is aitiiatcd I cinnd the body of the 
fpstis (tij, “’j I lie condition is quite common and it 
N( Idoiii gucs rise toNyinpfoins Uhenlargc these cysts are 
tense lliey arc translucent 

Trrnlment —Only large cysts call for treatment If a 
small rist of the epididymis is giving rise to symptoms a 
possibility of neuro 
SIS should be con 
sidered Treatment 
by injection is usually 
unsatisfactory for 
the snelhng is an 
aggregation of small 
cysts Local e\ci 
sjon yields excellent 
results Hffimostasjs 
must be exception 
ally thorough for 
post operative 
Fo 7 —cyst 0 degeneral on of iho ep scrotal hematoma is 
'* * "i ’’’ '' ' "• raon prone to 

with crystal clear fl d , 

otcus than ftuei o'x 
cision of a hy drocele When most of theepididymis is affected 
the best treatment is epididymectomy (Chapter XIVj 
When undertaking the treatment of these cases one should 
take into consideration the fact that excision of a cyst does 
not prevent cystic dilatation of the remainder of the epi 
didymis Nevertheless I must say that in cases nhich I 
have examined sev oral years after local excision there has 
been no evidence of further trouble 

COSIPHCATTOX 

Cysts of the epididymis are more prone to attacks of mflam 
mation than hydroceles Sometimes the inflammation occurs 
spontaneously at others it follows tapping or attempts at 
tapping amultilocularcjst Occasionallysuppurationfollows 
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I have seen one case of severe suppuration. The patient was 
admitted -with an intensely inflamed scrotal swelling and a tempera- 
ture of 101°. He stated that he was quite well until the day pre- 
viously, and had not noticed anjdhing amiss with the testicle. 
Next day the temperature rose to 103°. and I decided to explore the 
swelling. The scrotum was incised, and 
in the head of the epididymis there was a 
tense swelling the size of a tangerine orange. 

On opening this it was found to be full of 
pus and had a necrotic lining. The greater 
part of the cyst wall, which was ven.' thick, 
was excised wth a cauterj' and the scrotum 
rras drained. Rapid recoverj- followed. 

SPER3L4.TOCELE 

A spermatocele is a imilociilar re- 
tention cyst derived from some portion 
of the sperm-conducting mechanism 
of the epididj'mis and filled with 
cloudy fluid. Fig. 73.— .A. sperma- 



^tiologjv — It is not possible to 
dogmatise upon its exact origin. A 
blocked vas efferens (fig. 73) would 


tocele with a vas efferens 
attached. Removed by 
operation. (-A.fteT H. C. 
Rolnick.) 


accoimt for the condition : on the 


other hand, it is impossible to dispute a claim that a sper- 
matocele arises from rasa abeixentia. The other remnants 
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Fig. 74 . — A large spermatocele. 



7H i)i.si:y\.si:.s or the testicle 

linMp t(i iiiidcrpn c^ntic degeneration oro not in communi- 
rnhon uitli tlio «j)(,rm conducting inechanism 

Cluiicnl rcnliircA . — A fl{wmiatoceJc is nearly always situ 
atcd in the head of the epididymis, and therefore above and 
hehiml t!vc l»ody of the testis Spermatoceles are relatively 
uiicoinnion, and they tend to be softer to the touch than 
otlicr cysts occurring ivitlim the scrotum A positive 
diagnosis can only bo made when the fluid which they 
contain is evammed This is cloudy and microscopically 
can he shown to contain spermatozoa, fat globules, lym- 
phocytes, nn<l epithelial cells Whde they are translucent, 
they arc inclined not to be so brilliantly translucent as other 
cysts of the epididymis Spermatoceles give nse to few 
symptoms and are usually small and unobtrusive More 
rarely, they are large enough to attract 
notice Sometimes the patient presents 
himself because he believes he has a 
third testicle (fig 74) but as Sir 
Robert Liston (1784-J847) remarked 
“ These patients flatter themselves 
in thinking they are unduly pro 
Mded ” 

Trealnieni is seldom called for If, 
by aspiration the ey'st can be emptied 
shovvine that it is unilocular injection 
Fro IS — Cyst of tho . ^ c ^ i. 

(K J sho”''! 6"' sat'sfaclory results Ex 

Fsatei > cision IS corative. 

CISTS OF THE TOMCA ALBUGINEA 
Cysts of the tunica albuginea are exceedingly rare Their 
origin IS unknown Their chief claim to notice is that they 
have been, justifiably, mistaken for a testicular neoplasm 
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CHAPTER XI 

ArrECTIONS OF THE PAMPINIFORM PLEXUS 

VARICOCELE 

i^liology. — Riglit sided varicocele is exceedingly rare , from 
various statistics it can be computed that not more 
than 1 per cent of varicoceles arc right sidg d Bilater ^ 
~o\ am[ites arc a little more comm on It n^Id seem that 
there must bo an explanation why the left side is singled out 
so regularly, jot proof is lacking There is a superabund 
ance of theories some of which are highly speculative 

Tlieones can be summarised under two headings 

1 Abfence or IncompMrnco of V«lve» lo tbr Left Sprrmilir Vem — 
Valves tend to disappear in the veins as ase advances According 
to Smirnoff tins alone makes the theory ndictilous, for it is common 
knowledge that varicocele becomes less common in older men 

2 There is Greater Intraveneus Pressure in tbe Lrft Spematic Vein — 
For which various explanations are given, among them being 

(n) The left spermatic vein opens into the left renal vein at right 
angles 

(fi) The pressure in the left renal vein is greater than m the vena 
cava which receives the right spermatic vein 

(c) A loaded pelvic colon tends to obstruct the left spermatic 


The contributory causes of varicocele are more evident 
As in the case of other varicosities, there appears to be 
hereditarj’ predisposition All observers are agreed that 
un ^aititieQ sexual excitement is a leading factor m th e 
pro duction o f symptoms, and the aggr av atio n of tl^ 
va ricocele 

Clinical Features. — Most men have a slight varicocele but 
where a fullness of the pampiniform plexus ends and a 
varicocele commences I do not know The diagnosis of an 
established varicocele is one of the simiilest in surgery 
(fig 76) It should be noted that when the patient lies 
80 
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do'v^^l and the testicle is elevated, the veins vill be emptied 
by gravity. After this has been done, the opportunity for 
comparing the size of the testis with its fellow should be 
taken. In long-standing cases of varicocele the left testis 
is somewhat smaller and softer than the right, and in 12 



Fig. 76. — A large varicocele. 


per cent, there is appreciable atrophy. The condition is 
especially common between the ages of 15 a nd 30 (fig. 77). 
Eighty -one per cent, of the patients in Parnej^'s series were 
unmairied. The condition tends to disappeai-. or at any 
rate becomes symptomless, after marriage andm'th adv ancinp- 
years. 

Yarious clinical tj’pes of varicocele are encountered in 
practice. 

1. The Small Varicocele wilh many Symptoms . — As 
Eeginald Harrison (ISSO) remarked : “ Strangelj^ enough, 
often you will notice that the sjunptoms of varicocele are 
in no way proportionate to its size. You will find patients 
with a small varicocele complaining very much, and some 
large ones occasioning little or no inconvenience.” Usually 
the pain is described as a dull ach e — sometimes it is severe, 
and amounts to testicular nemalgia. In a proportion of the 
6 ** 
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rnso^ tlio 1)1111 ]>! uiuloubtwlly genuine If the patient says 
tbc pai n IS cvcrucntin g. at once susp ect testicular n eurosis 
Talcs of lost manhood ’ and similar talk at once labels 

the case The iJatient s 

facies should be studied 
An astute diagnostician 
can often single out the 
hypochondriacal patient 
Obviously the task 
before us is to discrimin 
ate between ‘genuine 
testicular pim ” and 
what Sir James Paget 
referred to m this con- 
nection as “ a mental 
error not a bodily one 
that needs cure ” 

2 The Moderate steed 
or Large Vartcocele utlh 
Modera te Symptoms — 
There is a feeling of 
weight if hot actual dis 
"conilort especially after 
standing Occasionally 
■ ■ • ■ the testicle is painful 





„ ^ , .„i. and tender, but not con- 

Fro 77 — Age incidence of varicocele ’ 

(After Barney ) tinUOUSly 

3 The Pahent utshea 
to Enter one of the Pubhc Services, but has been Refused until 
his Varicocele has been Cured — About 3 per cent of army 
recruits are rejected on this score 

COMPLICATIONS OF VARICOCELE 
Rupture — I have seen a case where, ns the result of a blow the 
varicocele ruptured and an extravasition of blood occurred in the 
scrotum ith rest, the effusion was absorlicd 

1 Thrombosu Idiopitlnc thrombosis occurs occasionally \Mien 

It comes on acutely it is easily mistaken for torsion of the spermatic 

cord or acute epididj mo orchitis 

Hydrocele Possibly varicocele predisposes to a hydrocele 
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Certainly an operation for varicocele does so. In a follow-up of 
106 cases of varicocele treated by operation, Douglas found that a 
hydrocele developed in 35 per cent. 

TREATMENT 

Views on the treatment of varicocele are divergent. The 
condition is apt to receive but bttle attention, but in naval 
and military circles the efficient treatment of varicocele is a 
most important matter. I have met surgeons who consider 
that operative treatment is unjustifiable, and others who 
look upon the operation as beneath tlieir dignity. The latter 
is not -without significance, for it means that the operation 
tends to be relegated to the end of the list, to be carried out 
by the house-surgeon who, as likel 3 " as not, has never seen 
it performed. Ckude ligature and division of the larger part 
of the pampiniform plexus jdelds poor results. I have seen 
complete atrophy of the bodj^ of the testis as an end I’esult 
on several occasions, particularlj’^ following those cases which 
were performed dirrmg the War. All will agree that indis- 
criminate operation upon varicocele should be condemned. 

Treatment is best considered under three headings : 

Palliative Treatment. — 

Cold baths, a suspensory’ 

. bandag e, and a talk -^h 
the patient emphasising 
the fact that the condition 
tends to get better of its 
own accord, should first be 
tried in aU cases excepting 
rejected candidates for the 
Services. 

Injection Treatment is 
often effective in small or 
moderate-sized varicoceles. 

One treatment is all that 
is necessary in most cases. 

Techniqu e . — The neck of 
the left side of the scrotum 
is shaved and the skin is 



Fig. 78. — The treatment of varicocele 
by injection. 
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DISEASES OF THE TESTICLE 
jiropircd witli j)icnc and A wheal of local anaesthetic is 
introduced into the skin llie patient stands and a small 
huncli of veins is taken up between the finger and thumb 
Using 2 c c of ') pc i tent solution of sodium morrliuat e 
IV fi^riiigo arnieo witli a jiarticularly sharp needle the 
injection is made from alwve downwards just below the 
external abdominil ring (fig 78) The jiampiniform plexus 
IS entered at several points by a few short jabs of tlie 
needle The patient lies down and the puncture is sealed 
witli collodion The pain occasioned bj this treatment is 
often quite severe and there is sometimes a considerable 
leactioiv It IS well to keep the patient lying on a couch 
for an iiour, and then advise him to go home and rest for 
twent} four hours A suspensory bandage should be worn 
for n month 

Operative Treatment. — In selected cases I have found 
operative injection treatment of varicocele by the nietJiod 
about to be described very satisfactory 

Fasctnl Smpenston of the Teihs combined v^ith Injection 
under Vtston of the Pampimform Plexus — Through an 
in guinal incisio n a fascial strip is constructed out of the 
external oblique It must be of tlie correct length to allow 
the left testis to be suspended at the same level as the righ t, 
and It IS about half an inch wide and slightly bulbous at tho 
free extremity It will be seen from the illustration (fig 79} 
that the fascial stnp is left attached to the pubic spine 
The incision of the external oblique over the inguinal canal 
allows thorough exploration for a hernial sac which, if 
present, is dealt with secundum artem The inguinal canal 
IS closed The testis is dehvered, and various obviously 
distended radicles of the pampiniform plexus are injected 
vutli sodium morrhuate, using a fine hypodermic needle 
A little vvi n^dow is cut in the tunica vaginalis displaying th e 
al'bugmea’^Tbis, by tbe way, wfft prevent ttie dmriujnntTrt 
ot"^ tiyclrocele which is so common after other varicocele 
operations The bulbous extremity of the fascial strip is 
sutured to the tunica albuginea, using the finest thread 
(fig 80) An anchor dressing is applied to the sutured 
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skin incision, and a bridge of adhesive jdaster supports 
the testicles until the wound has healed. No after-treat- 
ment is necessary ; indeed, the use of a suspensory bandag e 
is to be discouraged. In the only instance where some 
pain was coinplamed of, when I saw the patient three 
months after his operation. I found him wearing a sus- 



Method of suspending tiie testis with fascia in the treatment of varicocele 

pensorj^ bandage. A month later, after discontinuing tlie 
support, he stated that he had been entirely free from 
symptoms. 

Alternative Operative Procedures. — A betvildering varietj’ 
of operations for varicocele have been described. I propose 
to include but one which, before adopting the fascial sus- 
pension method, I considered to be the best — that evolved 
by M. F. Campbell. 



81) 
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1 la 8J — An operation for vomowlc The <I «fol etumn is suspended 
throiigli the external abdommol ring os is shown in the right hand figure 
TJio inset slows the relatonship after the ausiiension liitatiire fas been 
tied ( \fter M F Campbell J 

Technique — llic conl is c\|)Osc<] bv 4 short inojsion oter the e\ 
tcrml nbflnniiml ring \ tittle more tlion three quarters of the 
eircimifcrence of the pampinifonn pIcMis is sep'irhteil from tlic 
remainder lying in the jiroMinity of the \as The isolated tenons 
mass is ditided between damps and tlie I>ro\imal end securdy 
ligatured using a transfixing’ suture The pro'cimal end is now 
allowed to fall hack and it ccteacts within the inguinal eanaf 
An inch and a half or more of the distal end is resected and 
ligatured Tlie ends of the ligature are left long and passeil 
through the aponeurosis of the evtemal oblique from within 
the external abdominal ring as shown in Fig 81 The testis is 
suspended and the skin incision is closed This method is pre 
fcrable to others as it presents drag on the spermatic cord In 
cases where the scrotum is pendulous an elJipticaliy sfiaped portion 
of Its base is resected and the ait edges approximated Ihe now 
compact left scrotal compartment aids hi siippottwg the testis 
from below 

TJie chief post operatne otwnpJieation — the deielopmcnt of a 
liidrocele — is mitigated by avoiding rough handling of the tcstis 
■ uimng tne'operatwn 


SECOISDARY VARICOCELE 

A comparatively rapid onset of a varicocele especially m 
a patient no longer young is suggestive of a renal (fig 82) 
or an adrenal toniour The kidney region sliould be pal 
patedTn'sueTf cas^ and a cyatoscopic and pyelograpinc 
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investigation of the kidney is 
imperative. Sir Henrj’- Morris 
first described the phenome- 
non, which is a rare one. To 
quote Sir Henrj'^ : “In 1884 I 
dreAV attention to a varicocele 
Avhich had appeared and gradu- 
ally increased Avith the groAA’th 
of a left adrenal malignant 
tumour. I haAm since then 
seen varicocele associated AA'ith 
a cancer of the right kidne}^ 

A vhich disappeared on the second 

jSy^fter nephrectomy.” 

INGUINAL VARICOCELE 

According to C. B. LockAvood, the 
condition gives rise to the foIloAving 

signs. There is a slight SAvelling in « o j • i 

the region of the left inguinal eanal, ^^Sccondarj- varicocele 

AA'hich is greater Avhen the patient associated with a Grawitz tumour 
stands up. There is a distinet im- of the kidney. After the kidney 
pulse on coughing. The swelling kad been removed, the varicocele 
disappears Avhen the patient lies disappeared within three weeks. 
doAvn, but slowly. The condition 

is due to varicosity of the spermatic veins in the inguinal canal, and 
it may. or may not, be associated with an obvious scrotal A'aricocele. 

The treatment recommended by Lockwood is to open the inguinal 
canal and excise the veins. 

ENDEMIC FUNTCULinS 

The essential pathology of this condition, so named by 
Sir Aldo Castellani in 1908, is a thrombo-phlebitis of the 
painpmiform plexus. Endemic funiculitis is fairly common 
in the East, but it is not unknoAvn in Europe. Although 
Ausitations are especiallj^ common in the spring and earl}^ 
summer, it occurs all the year round. Young men are the 
usual victims. 

.Etiology. — Castellani beHeAms the condition to be a 
filarial disease Avith a superadded streptococcal infection. 
In fulminating cases, a lisemotytic streptococcus can be 
isolated from the blood (Ray). 
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ACUTE SUPPURATIVE FUtVICULITIS 
Acute Rupinirativc fumcuhtw nsually starts feiiddenly with 
rigors, vomiting and a high temperature The ftpermatic 
cord soon becomes greatly swollen and tender The local 
iiin.vinination goes on rapidly to suppuration, and in the 
sc\cior types may spread to the retroperitoneal cellular 
tissues The testicle is usually only slightly enlarged 
though extremely tender As a rule, there is little or no 
effusion into the tunica vaginalis at this stage The inflam- 
mation jiroeoeds apace and septicaemia soon follows 
Pyremia is usual While abscesses may develo]> in any 
situation, there is a predilection for the knee joint 

Trcainicnt. — Tiicre is no tendency to spontaneous 
recoiery Tlie only hope lies in urgent operation The 
pampiniform plexus is laid bare by a long scrotal incision, 
tlio constituents of t(te coni are sepaiated and tlie wound 
left open Antiseptic dressings are applied Blood trana 
fusion and other metho<ls of mitigating general hopticaimia 
should prove useful 


ACUTE NON-SUPPURATIVE Fin^lCULlTlS 
This IS the more common variety of the disease The 
onset IS as sudden as in the suppuratne \anety, but the 
constitutional symptoms do not amount to more tlian a 
slight degree of fever There is induration and swelling of 
the spermatic cord and the veins can be felt thrombosed 
It 18 rarely' necessary e\en to confine the patient to bed 
The condition is not progressive Slow absorption begins 
about the end of the first week, and by the end of the third 
week the infiltration has nearly cleared up, leaving the 
spermatic cord only slightly more fibrous than before 
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CHAPTER XII 
TORSION AND TRAUSIA 
TORSION OF THE TESTIS 

SoML consider it more iccurate to call the condition torsion 
of the apermatie cord 

Etiology. — Torsion cannot occur m a normal testis 
'inatonncal peculiarities must be present (1) Absence 
of the scrotal ligament (V Bonomo) By the scrotal liga 
ment is meant that fine anchor 
age of the opididvmis to the 
posterior scrotal wall (2) A com 
plete and high investment of the 
testis and epididymis by the 
tunica vagmahs These two ana 
tomical anomalies cause the 
testis and its adnexa to hang m 
the vaginal cavity like the clapper 
of a bell {fig 83) Thedigitations 
of the cremaster muscle are 
attached to the cord spirally and w hen this muscle contracts 
vigorously It w ill be understood how rotation of the clapper 
is initiated 

There is no knoivn actual exciting cause of torsion To 
illuminate this statement it is only necessary to say that 
m six cases insestigated by H A Johnson three occurred 
during sleep one after coitus one after jumping from a 
truck and one •while Iiftmg a hea\y weight above the 
head 

Pathology — So often does torsion occur within a commodi 
ous tunica vaginalis that the %CTy existence of extravaginal 
torsion IS doubtful The twist usually takes place in the 
long axis of the spermatic cord and it vanes from half to 
90 
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four complete tcirns, ■which, are nearly always from without, 
inwards. The immediate result of the rohmlus is that the 


testicle is deprived of its blood supph^. Hfemorrhagic 
infarction occurs ; the organ assumes a dark purple hue 


(fig. 84). and there 
is an outpouring of 
sero- sanguineous 
fluid into the tunica. 
Aseptic gangrene 
soon follows, and 
unless early un- 
twisting or orchidec- 
tomy is performed, 
complete atrophy of 
the testis results 
eventually. A less 
fortunate turn of 
events is infection 
of the gangrenous 
tissues — ^how often 
this woidd occur if 



Fig. 84. — ^Torsion of the testicle, removed 
from the inguinal canal of a boy of 1.3. 


gangrenous organs were not extirpated is difficult to 
estimate — ^perhaps a conservative estimate would be about 
30 per cent. 

It has been noted by several observers that the t'U'isted 
testicle is inverted, i.e. the hydatid of Morgagni is below. 
This is in keeping with what Ave might expect — tAvisting only 
occurs in an anatomically imperfect organ. 

Clinical Features. — It is commonly beheved that torsion 
is almost a prerogative of a testis which is incompletely 
descended. That it occtns relatively frequently in mal- 
descended testes there is no doubt, but I am sure the 
incidence is shghtly greater in fuUy descended, but ana- 
tomically imperfect, organs. 

Xo age is exempt ; the earliest case occurred in an infant 
four hours after birth (Taylor). One of the oldest was 
Lexer’s patient, who was 63. The bulk of cases, however, 
occrn: dining the ten years foUoAving puberty. 
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Tlic on'«ot ts sudden, and wJien Uio i? a tight one the 
jiain IS ngoniHiiig, causing tJio patient to collapse Vomiting 
18 a common nccomjKinimcnt Pam and difficulty m 
micturition arc sometimes present As gangrene of the 
testis sets in nhich it does m about six to tuelve hours, the 
agonising pain passes off and the patient’s temperature, 
uliicli previously vi as normal or subnormal, becomes slightly 
elevated (09° F ) 'nie diagnosis of torsion of the testis is 
seldom easj Acute epidldy mo orchitis and strangulated 
inguinal hernia are the conditions uith uhich it is most often 
confused In order to paint a true clinical picture, vie must 
consider three types of testicular torsion 

1. TORSION OF THE Fl/LLV DESCENDED TESTIS 
Even when the patient is examined soon after the attack, 
the scrotum is swollen On palpation the testis is enlarged 
and exquisitely tender , so great is the tenderness that 
further examination may be impossible A secondary blood 
stained effusion into the tunica vaginalis w usually present 
The cord js thickened and on 
rare occasions n is possible 
actually to feel the twist 

PifferentiBl Diagnosis 

(а) From Strangulated 
Hernia. — Even the signs of 
torsion of a completely des- 
cended testis are occasionally 
mimicked by a strangulated 
mgumal hernia when the sac 
13 small, very tense, and situ- 
ated m the upper part of the 
inguinal canal This brings 
about compression of the v eins 
of the spermatic cord, and 
swelhng and tenderness of the 
testis results (fig 85) 

(б) From Epulidymo-orchitis. 
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Fig 85 — Esplanation of 
how a small strangulated 
hernia may cause testicular 
symptoms by pressure on the 
cord 
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— When the patient is fii'st seen after the early agonising 
symptoms have abated torsion of the testis seems to be 
mistaken regularly for acute epididymo-orchitis (fig. 86). 
The main reasons for this 
persistent error are that 
the scrotal skin becomes 
reddened and inflamed and 
the patient's temperatime 
is shghtly elevated. The 
history of an extremely 
sudden onset and the 
absence of a urethral dis- 
charge should make the 
differential cbagnosis tolera- 
bly simple. Prehn describes 
the sign rvhich, on occasion, 
may prove successful. 

Prehn's Sign . — If the case 
be one of epididymo-orchitis, 
elevation and support of the scrotum by a bandage for an 
hoirr ■will relieve the pain. 

2. TORSIOiV OF A JL4LDESCEOTED TESTIS IN THE INGUINAL CANAL 
It is practically impossible to distinguish torsion of a 
maldescended testis from a strangulated inguinal hernia. 
The fact that the side of the scrotum is empty and oedema- 
tous is certainly in favour of the tender lump at the external 
abdominal ring being the testis wdth its cord t-nisted, but it 
is impossible to rule out a tense strangulated inguinal hernia 
until the parts have been displaj’ed by operation. 

3. TORSION OF AN ENTRA-ABDOJIINAL TESTIS 
I have several times made a tentative diagnosis of this 
condition in relevant cases, i.e. an emptj^ scrotum on one 
side, only to find on opening the abdomen that the diagnosis 
was wrong ! There are only about one dozen examples of 
intra-abdominal torsion recorded, but as several surgeons I 
linow have met with cases, it is probable that the condition 



Fig. S6. — Torsion of the testis 
in a boy of 14 twenty-four hours 
after onset. Tlie inflamed and 
tender scrotum simulates closely 
epididymo-orchitis. 



.fi4 disp:ases of the testicle 

19 not BO oxcesBively rare as tlie paucity of published case” 
would indicate In three of tlie recorded cases the twisted 
intra abdominal testis was the scat of a malignant growth 

TREATMENT 

When the diagnosis of torsion is tolerably certain and the 
patient is seen early in the attack, manipulation should be 
attempted 

Sometimes, in cases of recurrent mild torsions, the patient 
learns to untwist the testicle liimself 

Rigby and Howard’s instructions for untwisting an early 
torsion are as follows The testis is supported in the hand 
and first twisted from vntktn, oulivards If this increases the 
pain and the testis will not stay in the new position it 
sViould be twisted from without, inwards 

W 6 Nash succeeded in untwisting the testis one hour 
after the onset of acute torsion in a boy of 19 Half an hour 
later all symptoms had abated The testis was normal in 
size, and all that remained was some tumefaction of the cord 
In spite of this prompt and effective treatment, two jears 
later the testis had undergone complete atrophy 

R E Smith's case 

A schoolboy at Rugby was awakened at 5 30 a m with excnicia 
ting pam referred to a point one third along a line joining the anterior 
superior iliac spine to the umbilicus lie was \ery restless and 
writhing in agony at 6 45 a m The right testicle was the size of a 
hens egg, and moderately tender On rotating his testicle 180 
degrees from his left to right he \oIunteered the statement ‘ That s 
better,” but it required a further 180 degrees before complete relief 
was obtained fie was /eft to hold the tcstic/e in position for an 
hour Three hours later the testicle seas normal in size 

In later cases, or when manipulation is not quickly and 
entirely satisfactory, the testis should be exposed through 
an inguinal incision The testis is delivered through the 
wound If, on untwisting the cord, there are any signs of 
a return of the circulation, an attempt should be made to 
preserve the organ and to fix it bj sutures m an anatomically 
correct position (p 96) Experience teaches us that in 
the majority of instances when untwisting has been per 
formed after the sixth hour atrophy of the testis ensues 
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eventually, although it takes several months to become 
manifest. Therefore, if the testis appears blue-black and 
lifeless, the best course is to ligate the cord and remove the 
useless organ. 

RECURRENT TORSION 

Eecmrent torsion vdth spontaneovis rectification occurs. 
I met \vith such a case in a young soldier. On the occasion 
upon wliich I sav him — the fourth attack vuthin six months 
— spontaneous rectification took place in the jolting am- 
bulance which conveyed him from his camp. As a result 
of the repeated interference with its blood supply', the 
affected testis had become much smaller than its fellow. 

RECURRENT AND BD.ATERAL TORSION, WITH SPECLIL 
REFERENCE TO PREMJNTION 

If a testis has undergone torsion once and has reduced 
itself or has been untwisted, it is highlj^ probable that it will 
twist again at some future date. It is fooUiardy to neglect 
measures to prevent a repetition. Furthermore, it seems 
reasonable to assume that if the “ clapper of a beU ” 
anomaly is present on one side, it is not unlikely that the 
anomaly is present on the other side also. Consequeirtl 3 % if 
the patient has lost one testis thi'ough torsion, it seems wise 
to explore the contralateral side at a convenient time and 
to rectify the anomah" if present. Simultaneous bilateral 
torsion is unlinown. but examples where torsion on one side 
has been followed br- torsion on the other are on record. In 
Kenneth Wallrer's case the interval between left and right 
torsion was onfy four weeks after orchidectomj’’ for torsion. 
I have explored the contralateral side in three instances 
— in each case the testicle was anatomically perfect. This 
experience would not deter me from continuing the practice. 

An Operation for Fixation of the Testis 

The following method, described bj^ E. J. Ottenheimer and 
C. Y. Bidgood. is effective. An oval piece of the redimdant 
scrotum is removed. The tunica vaginalis is opened, everted, 
and stitched behind the epididjunis. The cord is freed. Be- 



00 1)ISt:asps of thi: testicle 

(lundiuit cord is puslietl into the inguiml canal until there 
IS no c\ccaa m tiic scrotum It js then anchored by inter 
rujited sutures at the external abdominal ring Mattress 
sutures of fine silk are usctl to fix the tunica albuginea to the 
M all of tlic scrotum on the one hand (fig 87) and to the septum 
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Clinical Features. — As opposed to torsion of the testis, this 
condition appears to have a definite age incidence. It 
occurs almost invariably in boys about the age of puberty. 
The symptoms are precisely’’ those of torsion of the testis, but 
milder. On the whole, the diagnosis is not so difficult, for a 
tender grape-like swelling can be 
made out at the upper pole of the 
testis. Many cases have been, and 
stiH are. overlooked ; they are 
assumed to be examples of epi- 
didj^mo-orchitis of unlcnown origin. 

The careful clinician should be 
wary of this trap, and argue as 
foUoATs : Apart from the orchitis of 
mumps, acute epiclidjuno-orchitis 
is rare in young bo^’s, at any rate 
in temperate climates ; whereas 
torsion of the appendage of the 
testis cannot be so exceedingly 
imusual, for IMouchet, in France, 
who has been mterested m this pedunculated hjdntid of 
condition for many years, has Jiorgngni. (After Foshee ) 
operated personally upon thirteen 

cases. Therefore, if a boj- gives a liistoiy that, following a 
sudden attack of pain, one side of the scrotum has become 
swollen, providing the urine is normal and there is no 
suggestion of an infection sucli as mumps to cause the acute 
epididjono-orchitis. torsion of the testis or torsion of an 
appendage of the testis is the probable diagnosis. 

Treatment. — Treated expectantly, torsion of the h5^datid 
of Morgagni runs rather a painful course, accompanied often 
by pyrexia, but eventually resolution occurs in all cases. 
Immediate operation with the removal of the twisted 
appendage — a measure of tlie utmost simplicitj^ — ter- 
minates the symptoms abruptly. 

INJURIES ANT) LACERATIONS OF THE TESTIS 

Blows on the testicle are accompanied by great pain and 
shock. 
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llrcnmlocclc 

Traiimalic litcninlocelc has been discussed on p 72 
It IS gcnerallj wise to explore a large recent hematocele 
when the integrity or otherwise of the testis will be manifest 


Lnccralcil Tcslis 

E\cn when the damsge is severe repair is possible as is 
well shown by the following case described by F J Cotton 

\ m in was liit nn the scrotum whilst plajing baseball Excruci 
atirif, piiti nnfl shock rssultecl md this was soon followed b> the 
(ie\cla|)nicnt of nn enormous scrolal iio'inatoma The testis was 
csposcfl and after blood and blood clot had been swabbed away 
n frigmcntcd testis which lookeil os if it bad exploded under the 
swift impact wns dispjiycil The tissues were sewn up layer by 
liyer uid the wound was closed without drainage The scrotum 
W1S supported by Iij^ht pressure Consalescence was unesentftil 


Dislocation of tlie Testis 

Iraiimatic dislocation of the testis is an unusual accident 
most often dut to the wlieel of a vehicle passing over the 
genital region The testis 
IS squeezed out of the 
scrotum into some ab 
normal position and there 
it stays Bruising and 
extravasation of blood 
mask the condition and 
it IS seldom recognised 
until some weeks after the 
accident by this time 
the organ has become 
anchored firmly to its 
new surroundings 

In order of frequency 
a dislocated testis has been found m the following locations 
(fig 90)— over the pubis superficial to the inguinal canal, 
under the skin of the shaft of the penis m the perineum 
m the inguinal canal and in the thigh In the only case I 
haae seen the testis had been drnen under the skm of the 
penis 



■iiQ 90 — Varieties of traumatic d* 
location of the testes (After Alyea) 
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Treatment. — If the condition is recognised early, no doubt 
the testis could be manipulated into the scrotum. As it 
is, the majority of cases require operative replacement, 
which is simple and eminently 
satisfactory. 

Compound Dislocation of the 
Testicle 

The testis prolapses through 
the lacerated scrotum (fig. 91). 

This is a fairly common in- 
dustrial accident, and the 
treatment follows ordinary 
surgical principles. 

E. S. Pomeroy’s case . 

.A. coal-miner fell from a coal 
car. and the mule stepped on 
his scrotum. The force of the 
nude's weight exploded the right , « 

testicle completely through the Compound dislocation 

scrotum. The organ itself and of the testicle. (After Alyea). 
its cord vere uninjured, and. 

after cleansing, it was replaced. An interesting feature of the case 
was that the wound of emergence would not permit replacement 
of the testicle until it had been widened considerably with a 
scalpel. 

Traumatic Orchitis 

No account of injuries to the testicle would be complete 
without a reference to traumatic orchitis. The condition, if 
it exists at all. which is doubtful, is at any rate exceedingly 
rare, yet every patient with epididymo-orchitis ascribes the 
condition to a blow or a strain. Touching on this point, 
jM.C. Wesson analysed seventy cases of traumatic orchitis ” ; 
only two could be attributed to trauma, and in each of these 
there was a definite hrematocele. One was a case of torsion 
in which an injury seemed relevant ; the remainder were 
cases of epididymo-orchitis, many of them gonococcal in 
origin. Thus. I think we may take it that “ traumatic 
orchitis " is largely a myth. 
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CHAPTER XIII 


ACUTE EPIDIDYMO-ORCHITIS 

Before undertaking a consideration of this important sub- 
ject it is adrdsable to dwell upon tlu-ee fundamental points. 

1. It is unprofitable and confusing to attempt to segregate 
epididymitis from orchitis. The condition will be referred 
to as epididymo-orchitis. Besides being convenient, in most 
instances this term is scientifically accurate. 

2. Nearly every patient rrith epididymo-oi’chitis seems to 
attribute the condition to a strain or a blow. The fact that 
traumatic epididjuno-orchitis is excessively rare, if not un- 
known, needs further emphasis. 

3. Gonorrhoea is the commonest cause of epididjino- 
orchitis, but it is a great mistake to jump to a conclusion 
that a given case is necessarily gonococcal. An attempt 
should be made early to isolate bacteriologically the 
infecting organism. 

dEtiology. — In some instances, e.g. the epididjuno- 
orchitis of mumps, infection is undoubtedly blood-borne. 
Possibly, in a few instances, organisms are carried to the 
epididjTnis via the lymphatics, but there can be no question 
that in the majority of cases infection arrives via the vas 
from the posterior urethra. 

How retrograde infection actually reaches the epididjanis is a 
matter for speculation. The eonibined length of the common 
ejaculatory duct and the vas is 47 centimetres. It is difficult to 
understand how organisms traverse this path in a matter of hours. 
Reversed peristalsis in the vas is the usual explanation, but there is 
another possibility which fits in with the facts admirably. MTiile 
performing vasectomy Belfield noticed that occasionally a drop or 
two of urine escaped from the proximal cut end of the vas. Pre- 
sumably regurgitation of urine along the vas occurs fairlj' regularlj* 
when the bladder is full, and this would account for rapid transfer- 
ence of bacteria from the posterior urethra to the epididjunis. 

101 
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Clinical Features. — The attack is inaugurated by malaise, 
pyrexia, and perhaps a rigor The testicle becomes swollen 
and acutely tender, and ft sympathetic acute hydrocele is a 
frequent accompaniment In the prcmonitoiy stages when 
inflammation la proceeding along the vas deferens, pain may 
bo referred to the abdomen, and on the right side this has 
been mistaken for appendicitis 

GONOCOCCAL EPlDIDYMO-ORCmnS 

Gonococcal epididymo orchitis is probably the most com 
mon disease of the testicle It occurs frequently during 
the second or the third week of gonorrhoeal urethritis 
infection Usually the onset is acute, the pam excruciat 
ing, and the patient welcomes his bed An associated 
urethral discharge suggests the diagnosis , demonstration 
of the gonococcus confirms it Infection of the posterior 
urethra, the prostate, and the seminal vesicles precedes the 
epididymo orchitis m ail cases In the presence of infection 
of the posterior urethra too forceful injections, the passage 
of instruments, vigorous prostatio massage and sexual or 
alcoholic excess may incite the epididymo orchitis The 
condition is bilateral in about 10 per cent of cases , 
when unilateral, the right side is slightly more often 
involved 

Pathology. — The disease, in its early stages, is confined 
mainly to the globus minor, and when tlie infection is mild 
it IS limited to this part When it is severe the infection 
involves the whole of the epididymis, and suppuration is 
usual While the disease is confined mainly to the epididy 
mis, in severe cMes the body of the testis is involved and 
occasionally abscess formation occurs here 

Treatment. — In all cases urethral irrigation must be 
stopped Local treatment to the posterior urethra should 
be withheld for at least three weeks and then commenced 
wuth the greatest caution 

In mtld cases ambulatorj' treatment can be considered, a 
jock strap or a Bellevue bandage being used to support the 
inflamed testicle 
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In Cases of Average Severity . — ^WTien there is even a 
slight elevation of temperature the patient should he con- 
fined to bed. The scrotum is supported on a scrotal bridge 
and ice applied. The bowels should be emptied with an 
enema, and a sedative administered. After six to twelve 
horn’s hot fomentations are substituted for the ice, and the 
heat wiU be found to be more soothing. 

Intravenous Calcium Therapy. — Remarkable relief from 
pain, and often reduction in the signs of local inflammation, 
follow the intravenous injection of 5 c.c, of a 5 per cent, 
solution of calcium chloride. Capsules of the solution are 
obtainable ready for intravenous injection. The chief 
symptom follotUng the injection is a sense of heat all over 
the bodj’, hut this lasts only for a few moments. The in- 
jection must be made slowly. Two or three days later a 
second intravenous injection of 7 c.c. is given, and this is 
followed by one of 10 c.c. four days later. Calcium gluconate 
has the advantage that it is somewhat less toxic than 
calcium chloride. 

If the general and local sjnnptoms subside under the above 
regime, and they usually do, the patient can get up after a 
BeUvue bandage has been apphed. This should be worn 
until a week after resolution has occurred. 

Operative Treatment (see p. 106). — Some consider that 
operation is indicated only when a local abscess has formed ; 
others advocate early operation in all severe cases which 
do not respond quickly to conservative measures. jM. F. 
Campbell, whose experience in this condition is large, con- 
siders that about one in fifteen cases require operation, and 
tliis appears to he reasoned judgment, avoiding the extremes 
of idtra-conservatism and ultra-radicahsm. 

^ if. ^ 

MTien the attack of acute epididymo-orchitis has subsided 
treatment of the concomitant vesiculitis or prostatitis should 
be instituted — at first cautiously. Unless the infection is 
eradicated the epididymo-orchitis will, in all probabifity, 
recur. 
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EPIDIDYMO'ORCIims OF MUSIPS 

When mumps attacks males above the age of puberty 
cpiclulymo orchitis is a common complication approxi 
ntatcly one-fourth of these siib/ccts being affected Occa 
sionally testicular manifestations precede the salu ary, or the 
latter may be absent altogether Sometimes swelling of 
the Bubmaxiliary salivary gland or glands, as opposed to the 
parotid, partners the epiditlymo orchitis As a general rule, 
the testicular complications commence one week after the 
onset of the disease, which coincides with the waning of the 
parotid swelling 

Clinical Features. — As soon as the testis is attacked 
constitutional symptoms are ushered in There is p^Texia, 
shivering, sometimes vomiting, and even delirium Occa 
sionally there is a slight urethral discharge, which is sterile 
The testis increases in size rapidly, and is very tender It 
18 not always, however, very painful and some patients 
become exceedingly ill without giving a hint that they are 
suffering from any local complication The inflammation 
seldom lasts more than three or four days The swelling 
subsides as rapidly as it appeared Resolution nearly 
alwaj '8 occurs The other testis becomes involved m 
approximately one third of the cases When the condition is 
unilateral it is said that the nght side is more often attacked 

Pathology. — " Orchitis of mumps ” is generally conceded 
to be mainly, if not entirely, limited to the body of the testis, 
le an orchitis pure and simple It is, therefore, instructive 
to learn what C G Smith found in two cases where he ex 
plored the organ in the height of the attack — bndmgs which 
emphasise the wisdom of refraining from referring to 
orchitis apart from epididymitis At each operation, on 
opening the tunica vagmahs there was an escape of about 
one ounce of turbid jellow fluid The testis was enlarged 
considerably, its colour bluer than normal, and punctate 
hsemorrhages w ere scattered over the tumca albuginea T/te 
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epididymis was deep red, and the globus major almost black. 
The cord was somewhat oedematous and the vas normal. A 
piece removed for histological scrutiny showed signs of acute 
inflammation. No bacteria could be isolated. 

Orchitis of Mumps and Testicular Atrophy. — Authori- 
ties on mumps have stated that atrophy is rare, basing their 
figures on an examination of cases a few months after the 
attack. Testicidar atrophy takes time to become manifest ; 
it is not until eighteen months or two years after the attack 
that one can pronounce whether or no the seminiferous 
mechanism has escaped serious damage. From e^ddence 
collected from various sources, it is quite clear that in fully 
55 per cent, of cases the testicle becomes seriously, if not 
completely, atrophic. 

Treatment. — So regularly does tliis serious inflammation 
of the testicle subside as dramatically as it began with no 
treatment other than rest, that it is difficult to plead for 
anjAIiing but masterlj^ inactivity. If, however, one pon- 
ders upon the li-\dng pathology during the acute attack and 
the small army of possessors of atrophic testicles following 
this complication, it should be clear that decapsulation of the 
epididymis (p. 107) would probably prevent tliis minor 
catastrophe. The operation is without danger to life, it 
relieves the severe pain immediately, and, in my opinion, is 
more than justifiable. It is exceedingly difficult to persuade 
those who treat mumps as to its advisabilitj'', and conse- 
quently there is no statistical proof of the efficacy of opera- 
tive treatment. 

Acute metastatic epididymo-orchitis also complicates, but 
less frequently, scarlet fever, tjqihoid fever, small-pox, and 
influenza. Of these the tyqihoid group requires some 
special mention. 

TYPHOID AND PARATYPHOID EPHUDYMO-ORCHITIS 

Tj-phoid orcliitis tends to suppurate. Of 2,500 cases of the 
tj-phoid group analysed by Sir A. E. tYebb-Johnson, four patients 
developed epididjan'o-orchitis. All of them were of the paratj'phoid 
group, and in each instance the patient had bacilluria. 
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B. COTJ EPIOIDIMO-ORCHITIS 

It i<s, of course, probable that ui the majority of cases the 
uifection IS an extension from the prostatic urethra In 
other words, the opididymo orchitis is a complication of 
B co\i prostatitis or vesiculitis Sometimes the condition 
occurs idiopatlncally, especially in individuals run down 
with overwork Hcitz -Boyer considers that m a number of 
these cases the testicle becomes infected via the blood stream 
from the bowel without urethral infection When the in 
fection 13 acute constitutional sj mptoms are often exception 
ally severe Suppuration is not uncommon 

11 SI King ijcscnbcs the case of a base ball plajer who became 
infected after intercourse with his wife, who at the time had just 
made a clinical recovery from a serious B coh infection of the 
untiary tract The temperalwre rose to lOS 5 and an abscess of the 
epididymis was drained 


STAPHYLOCOCCAL EPIDlDYTdO ORCinilS 
Acute staphylococcal epididymo orchids usually develops in the 
course of a general staphylococcal infection The chronic form is an 
important diRerential diagnosis from tuberculosis (see Chapter \.IV) 

ACUTE TUBERCULOUS EPIDIDITHO-ORCIIITIS {see Chapter XIV) 

ACUTE POST-OPERATIVE EPIDIDYMO-ORCHinS 
Previously this was a serious and frequent complication of prosta 
tectorny Preliminary vasectomy prevents its occairrencc 


THE OPERATIVE TREATlilENT OF ACUTE EPIDIDYSIO-ORCHmS 
Unless abscess formation makes it imperative, operative 
treatment for acute epididymo orchitis is seldom undertaken 
m England 


My own introduction to this form of therapy was as follows 
A few days previously I had been reviewing decapsulation of the 
epididymis w-hen I was ashed to see a young man with very acute 
epididymo orchitis Eighteen months previously he had had a 
similar attack on the other side, and that testis had sloughed en 

tirely The infecting organism proved to be the U eoii NatniaUy 

there was concern lest the sole remaining testis should follow suit, 
especially as this attack was even more severe than^the previous 
one I decapsulated and dramed the epididyn— 


The result was 
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so dramatic — the pain was relieved immediately and within ten 
days the wound had healed — ^that I have since often used the 
method. 

The principal arguments in favour of operative treatment 
are as follows : 

1. At the height of the attack the suffering is agonising. 
Decapsulation of the epididymis abolishes actite pain at 
once. 

2. Decapsulation, by relieving tension, prevents necrosis 
of the tube of the epididymis and the possibility of male 
sterihty is minimised. 

3. In many cases the rapidity of the convalescence is 
enhanced. 

The indications for operative treatment are still largeh' 
a matter of individual judgment. In general, it can be 
stated that in a severe case of epididymo-orchitis, if treat- 
ment by rest in bed with the organ supported does not prove 
beneficial within forty-eight hours, operative treatment is 
more than justified. 

Again, the exact form of the operation is not absoluteh’ 
defined. Most of the operative measures advocated have 
their uses. Local anjesthesia is used unless the cord and 
vas are involved, when spinal or general anpesthesia is to be 
preferred. The organ is exposed through 
a lateral incision in the outer side of the 
scrotum, exposing the entire epididjunis 
and the cord for 2 inches. 

Simple Decapsulation {syn. Decortica- 
tion). — ^A cruciform incision is made 
through the thickened and inflamed cover- 
ings of the epididjTnis, which are prised 
off the imderlying sperm-conducting 
mechanism (fig. 92). The tunica vagina- 
lis, if distended with fluid, is also in- 
cised. The scrotal woimd is closed with 
drainage and the testes are elevated once more on a scrotal 
bridge. Simple decortication appears to be the method 
of election in cases of severe gonococcal epididymo-orchitis, 



Fig. 92. — Decap- 
sulation of the 
epididymis by a 
cruciform incision. 



108 DISEASES OF THE TESTICLE 

find it 13 this method which shouldhetnedmtheepididymc) 

orchitis of mumps 

Decapsulation Comliincd with Puncture — If suppura 
tion is suspected multiple punctures are made m the epidi 





dymis after it has been decorticated This is sometimes 
known as Hagner s operation 

Deeapsulalion by Turner’s Technique (Fig 93) is I think 
the best routine operation especially when the organism is 
one w hich is know n to lead frequently to abscess formation 
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e.g. B. coli. After exposing the testis the operation is 
conducted in tlu’ee stages. 

Step 1. — ^The epididymis is freed from adhesions and the 
cord is separated from its bed. The vas is punctured and 
catheterised •with a strand of silkworm gut. If the vas is 
patent and no pus exudes, its sheath is clo.sed with a fine 
catgut suture. If pus is present the silkworm gut is left 
in place and brought out through the skin at the upper 
angle of the wound. 

Step 2. — ^IVhen a secondarj’' hydrocele is present it is in- 
cised. Tliis is done through a simple longitudinal incision 
at a point opposite the epididymis. 

Step 3. — An incision is made over the entire epididymis, 
which is separated from its sheath bj’’ blunt dissection. 
The epididj’rnis is probed S 3 ’'stematically with a sharp 
instrument in search of an abscess. A piece of rubber 
drain is inserted and the sheath united over the drain. The 
wound is closed and the drain is removed on the third or 
fourth day. 

A summary of the indications for operation in acute 
epididj^mo -orchitis is as follows : 

1. When severe pain persists after forty-eight hours of 
paUiative treatment. 

2. In bilateral cases. 

3. In recurrent cases. 

4. YTien resolution of the inflammation is unusually slow. 
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CHAPTER XIV 

TUBERCULOUS EPIDIDYIVIO-ORCHITIS 

ACUTE TUBERCULOUS EPBDIDYIMO-ORCHITIS 

Genital tuberculosis commences acutely sufficientlj^ often 
to render the tubercle bacillus being considered a possible 
causative agent in those cases where the nature of the infec- 
tion is not apparent. Of 509 cases of tuberculous epididymo- 
orchitis reported bj' T. Sjostrand sixtj^-eigbt commenced 
acutely, and this may be taken as a representative series. 
To diagnose acute tubercidous epididjuno-orchitis with 
assurance at the first "sisit is impossible. E. L. Keyes wisely 
dictates that when spontaneous infection suggests tuber- 
culosis one must beware of accepting the suggestion until 
three months have elapsed, unless confirmatory evidence, 
such as the presence of tubercle bacilli in the urine, is forth- 
coming. 

CHRONIC TUBERCULOUS EPIDIDYMO-ORCHTnS 
The male sperm-conductmg mechanism is attacked by 
tuberculosis most often during the years of greatest sexual 
activity; 75 per cent, of 
cases occur between the 
ages of 20 and 40. The 
disease is by no means 
imknown, but it is com- 
paratively rare, in child- 
hood. Cases have been 
reported dining early 

mfancy. The diagnosis of Fig.SI. — -T he physical signs recorded in 
chronic tuberculous epi- a tj-pical case of tuberculous epididjTno- 

didymitis is usually not 

difficidt. The craggy epididymis and thickened vas (fig. 94) 

111 
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Iirosent a classical picture ■» Inch is often unmistakable (See 

also ])/)■») 

More often than not pun is absent , when it occurs it 
IS referred to tlic cord or to the groin Unless there is a 
major extra genital lesion, loss of weight is slight or absent 

The Vas.— It lias been said, with considerable justification, 
that unless thcic are evidences of thickening or beading of 
the vas the patient is not siiffering from tuberculosis This 
is a diagnostic point which is accepted generally However, 





Fio Oo — A discharging sinus in the scrotum com 
plicsting s case of genital tuberculosis 

in ten consecutn e cases of beading of the vas A R Stevens 
found that seven were tnberculous and three were non 
tuberculous 

Scrotal Sinuses. — Later m the course of the disease a sinus 
or sinuses are wont to develop, nearly always posteriorly 
(fig 95) m relationship to the normally placed epididjmis 
In about 25 per cent of cases the patient has a scrotal 
abscess or a fistula when he first presents himself Not 
uncommonly he states that the fistulous tract discharges 
purulent fluid for a while, closes, and then reopens One 
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woiTld suppose that the prognosis in suppurating cases is 
much -worse, but this does not prove to be the case. The 
disgusting sinus leads the patient to take better care of 
himself (Keyes). 

Secondary Hydrocele. — ^Excluding the acute form, secon- 
dary hydrocele is not a frequent accompaniment of genital 
tubercidosis. It has been estimated that a hydrocele is 
present in 30 per cent, of cases. 

Rectal Examination. — As an integral part of the routine 
clinical examination, the prostate and vesicles wiU be 
palpated. An obviously palpable lesion in one of these 
organs, usuaUj’ in the corresponding vesicle, is found in a 
high percentage of cases ; the figure given by various 
authorities varies from 40 to 80 per cent. Such findings 
are liable to prompt a scientifically minded clinician to 
massage these structures in the hope of obtaining material 
for bacteriological confirmation of his diagnosis. If tuber- 
culous prostato-vesiculifis is even susj>e.cted, on no account 
should massage be performed for fear of disseminating the 
disease. 

DIFFEREMIAL DL4GN0SIS 

When tuberculosis is suspected, the importance of a family 
history shoidd be remembered. 

Malignant Disease of the Epididymis. — In practically every 
case of carcinoma of the epididjunis recorded, the original 
diagnosis was one of chronic tuberculous epididymo- 
orchitis. I have made this erroneous diagnosis ; indeed, at 
the time I did not know that malignant disease of the 
epididymis existed. There are several examples where a 
patient -with primary carcinoma of the epididymis, with 
secondary deposits in the hmgs, has been sent to a sanatorium 
diagnosed as tuberculosis. It is therefore -nise, when con- 
fronted -with a hard nodule in the epididymis, to consider 
the possibfiity of mahgnant disease and advise early 
exploration. 

Tuberculosis in an Anteverted Testis. — When the epididy- 
mis hes in front the diagnosis is comparative!}^ difficvdt, but 
if the possibihty* of testicidar anteversion is borne in mind — 
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«liirli it should he — much of the confusion falls into insig 
nifitnnce 

Slnuhylococcnl cjiiilici^'niO'orchilis tisually develops in the 
rourNc of a gciicrnl Btaphylococcal infection In contrast 
to tiiherciilous infection, the condition usually resolves If 
suiijniration occurs, a simple incision is all that is required 
Tins brings lionic the paramount importance of distinguish 
mg 8tapliyIococc.il ejiididymitis from tuberculous epididy 
mitis 

Gonococcal cpuhilynio-orcliitis is seldom chronic and more 
often tlio 80 called chronic cases are m reality recurrent 
sub acute infections Gonorrhoeal infection is oecasionillj 
follow ed by tuberculous epididymitis These examples are 
few and far between, although coses are on record where 
both gonococcal ami tubercle bacilli have been isolated ui 
excised specimens 

Spontaneous Thrombosis of the Pampiniform Plexus. — 
After the acute symptoms have sulfided the thrombosed 
mass IS easily mistaken for tuberculous epididymitis (D 
McGavin) 

Filarial Infection of the Epididymis {see p 127) 
CLASSIFICATION OF CASES 

Having made the diagnosis of chronic tuberculous epi 
dulymo orchitis, a very iro|>ortant duty remains It is to 
classify the case before us into one of the following groups 

1 The disease is apparently conBned to the genital 
system 

2 There are tuberculous foci in. the urinary system 
notably the kidney 

3 There arc tuberculous foci m other parts of the body , 
e g the lungs 

This calls for a thorough examination not only of the 
testicle and its adnexa, but of the whole patient It will 
include an analysis and bacteriological examination of tlie 
urme , a physical examination of the thorax, and a routine 
palpation of the neck for enlarged glands If there is any 
doubt as to a renal focus, cystoscopy must be performed 
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In relevant cases, an X-ra}’- examination of the chest wiU be 
advised. In any case, befoi’e commencing treatment and 
before attempting to give a prognosis, a ph 3 'sician’s report 
on the thorax shoidd ahvaj's be obtained. 

The co-existence of tuberculosis in organs outside the 
genital tract is admitted^ high bj’’ all investigators. A 
pulmonarj’ lesion is bj^ far the commonest of these. Other 
foci, in order of frequencj^ are to be found in the kidne}', 
h'mphatic glands, or bones and joints. 

According to J. D. Barne 3 % as a resvilt of a thorough 
examination such as outlined above, the following figures 
were obtained : 

In 64 jjer cent, of cases there was no demonstrable tuber- 
cidous lesion outside the genital tract. 

In G per cent, of cases there was an old lesion which was 
quiescent. 

In 27 per cent, of cases there were demonstrable active 
foci in the lungs or elsewhere. 

OTHER QUESTIONS RELATING TO GENITAL TUBERCULOSIS 

Bilateral Tuberculous Epididymo-orchitis. — ^Frequentty 
the contra-lateral organ becomes infected. Probabl3’ a 
microscopic lesion is present on the apparent^ health3’^ 
side in man3^ earl3’^ clinically unilateral cases. This h3qDO- 
thesis is strengthened by' the fact that in bilateral cases 
the second epididymis usuaUy^ becomes involved within a 
3^ear. The percentage of cases m Avhich the disease eA^entu- 
aUy^ becomes bilateral A’aries AA'ith different statistics. Forty^ 
to 55 per cent, appears to be a just estimate. If the opposite 
testicle escapes iirfection for five y^ears, it is pretty aa'cII out 
of danger (Keyes). 

Is Genital Tuberculosis Infectious ? — Spermatozoa ncA’er 
caiTy^ tubercle bacilli, nor has it been proA*ed that prostatic 
fluid harbours the organism. Therefore it is improbable 
that a female is ever infected by' semen from a male AAdth 
genital tuberculosis. 

Genital Tuberculosis and Sterility. — EA^en AA'hen the disease 
is apparently^ unilateral, the semen is azospermatic in about 



iin DisPAsrs or lire tfsiicle 

ST per rent of eiscs (Kejes Barney) It is safe to con 
cliido that iicirl^ all Riintrers fwm genital tuberculosis are 
sterile oi w ill become so lliis is an important considera 
tion wlicn the (]ucstion of treatment arises On the other 
liniul these patients are not is a rule impotent but unlike 
carl}^ tuberculosis elsewhere genital tuberculosis tends to 
lesson sexual activity 

The Relationship of Urinary to Cenital Tuberculosis — 
^\bcn studying the subject it came as a surprise to me to 
learn that the urinary system is not frequently affected 
in cases of tuberculous cjiididymo orchitis For instance 
there was no involvement of the urinary tract m 80 per cent 
of the Majo Clinic eases (V C Hunt) Other carefully 
compiled statistics support tlie«e conclusions It is even 
moic unusual for the tuberculous process to spread from the 
genital to the urinary system Cases followed over many 
years show that this occurs in 5 to 7 per cent of instances 
On the other hand all observers agree on this point — if 
urinarj tuberculosis is diagnosed a suspected lesion m the 
epididymis is almost without exception tuberculous 

Genital Tuberculosis and Trauma — It may be argued that 
a blow on the testicle reduces its resistance and a locus 
tninons resistentnc results All the world over advantage 
of this possibility is taken by applicants for compensation 
If a definite blow can be proved some compensation is likely 
to be allowed but strains and liftii^ heavy weights are not 
now considered aetiological factors in the production of 
this disease 

Etiology and Pathology — The first mtrascrotal mam 
festation of tuberculosis appears fairly regularly in the tail 
of the epididymis How tubercle bacilli reach this destma 
tion has been a disputed question for many 3 ears Until it 
IS settled there are bound to be differences of opinion as to 
the best method of treating genital tuberculosis 

There are two distmctly different points of view regarding 
the origin of genital tuberculosis 

1 That as a result of a blood borne infection the 
disease commences m the tail of the epididymis and later 
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spreads to other parts of the genital sj’^stem (the ascending 
theorj’)- 

2 . That the vesicles or prostate are the starting-point of 
the genital lesion (the descending theory). 

Both schools have strong adherents, and at the present 
time, so far as can be judged, the3’’ are about eqnall}’^ divided. 


Details of the Controversy — ^The second school vas founded by 
Guyon, the father of modern urologj-. It is a theory which bristles 
with common sense. The infection is believed to follow a path well- 
known in Neisserian and other infections — namely from the vesicle 
to the epididymis. H. H. Young is a prominent member of this 
school, while Kenneth Walker, as a result of experimental work, 
supports it whole-heartedly. 

The ^rsf school makes a strong case by propounding the following 
conundrums : 

(rt) There are scores of cases where, at necropsy, an epididj-mal 
lesion has been found, but the prostate and vesicles have been shown 
to be quite healthy. Furthermore, both clinically and at post- 
mortem, cases of tuberculous prostato-vesiculitis without involve- 
ment of the epididymis are almost unknown. 

(b) Quite often prostatic and vesicular tuberculous lesions heal 
after removal of the epididjTnal lesion. Presumably, if the disease 
commenced in the vesicle, removal of the epididymal e.xtension 
would have but little effect on the older lesion. 

Extension to the bod3'^ of the testicle rarel3^ occiu’s, even 
after man3' 3^ears (fig. 96 ). Professor Marion, after an 
immense experience with this condition, states that the 
body of the testis remains iininvolved in 80 per cent, of 
cases. Ver3^ occasionall3' the bod3’ of the testis is involved 
without the epidid3’’mis. 


TREATIVIENT 

Great differences of opinion exist and changes in fashion are 
rather frequent. The pendulum swings from ultra-conser\’atism to 
ultra-radicalism, and back again. To some degree this is due to the 
lack of precise knowledge of the starting-point of genital tuberculosis. 
When I consult a book for a lead on treatment, I expect to find what 
the author thinks is best ; it is just this that prompts me to follow 
the dictates of my belief rather than to set out the \’iews of opposing 
schools, even though their members are great authorities. 

General Treatment. — ^No one would attempt to deny the 
necessit3^ general treatment in an3^ manifestation of 
tuberculosis ; on the other hand, to banish a patient to a 
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for twty years is naturally to bo avoided if he 
can 1)0 fitted for the battle of life by quicker means On the 
Mliole jivticiits v'ltli genital tuberculosis treated on purely 
ccmscrsntivc lines m no far as statistics are available do 
not do particularly well Ijc the conditions ideal and the 
regime ever so strict 
Therefore it is advis 
able even if the patient 
has to undergo sana 
torium treatment to 
recommend surgical 
measures for the genital 
lesion 

Until the patient has 
been classified (see p 
114) no treatment 
should be attempted 
If there is an active 
pulmonary lesion sana 
tonum treatment is 
essential because of the 
major lesion if there 
IS an operable kidney 
lesion this must be 
attended to first In 
other cases general 
treatment will be pre 
senbed as best can be 
carried out by the 
individual patient 
Ultra-violet bght is 
definitely beneficial 
The treatment should be begun giaduallj depending on the 
skm reaction Short exposures of seven to eight minutes at 
12 mches to 15 inches have worked well 

Tuberculin Opinions differ as to the value of tuberculin 

Some observers are quite enthusiastic A post operativ e 
course certainly does no harm The dosage recommended 
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by C. Nitcli is as follows : 12 injections of Koch’s T.R. at 
weeldj’ intervals, commencing with a dose of xTrJo-o 
increasing each week by ittoVo iiig. The maximum dose of 
I oVo ™g. is given during the tenth, eleventh, or twelfth weeks. 

OPERATTV'E TREATMEOT 

AH operative procedures for genital tuberculosis, with 
the exception of tying the vas, carrj- a small, but definite, 
mortahty, perhaps 5 per cent. It appears that during 
operative manipulations bacUh are easily dislodged from the 
sperm-conducting mechanism into the veins. At any rate, 
many statistics from fii’st-class chnics show that dissemi- 
nated tuherculosis occasionally follows operation. With 
proper technique, gentle manipulation, and the electro- 
sirrgical knife, this disquieting complication should be 
reduced to vanishing point. 

Orchidectomy. — Unless the body of the testis is involved — which, 
as a rule, is not the case — orchidectomy is, in my opinion, unjusti- 
fiable. for in at least 50 per cent, of cases the disease is likely to 
appear on the contralateral side. The loss of both epididymes is 
preferable to the loss of one testis. 

EpididjTnectomy. — If properly carried out, epididymec- 
tomj’ is an excellent proceditre. The operation has received 
very httle attention in Britain : indeed, in a long apprentice- 
ship in various British clinics, I never saw it performed. 
Because of the high incidence of involvement of the remain- 
ing epididymis, even in apparently unilateral cases, I should 
irrge that the operation be performed on both sides. The 
patient is quite imaffected by ablation of the epididj’mis, 
and, as we have seen, in nearly all cases he was sterile 
before treatment was commenced. If the patient preferred 
to keep the apparently* unaffected epididy'mis, in order to 
help to prevent the dissemination of the disease I suggest 
the minor procedure of ty*ing and dividing the vas on that 
side. This is nearly* alway*s acceded to. 

After-treatment. — ^Even in a subject with no demon- 
strable extra-genital focus a reasonably long convalescence 
at the seaside or in rural districts should be insisted upon. 
For a y*ear afterwards he should receive regular ultra-violet 
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Itght, and tuberculin if the chniciin thinks it beneficial 
At least once a month a rectal examination with particular 
reference to tlic scnimal vesicles must be made In a 
proportion of cases, after cpididymectomy combined with 
suitable general treatment an involved vesicle tends to 
improve If, after six months a prcviouslj diseased vesicle 
npjicars to be stationary or alternatively, is becoming more 
discascil, the advisability of vesiculectomy bj the inguinal 
route should be considered senously In relevant cases the 
jiaticnt should be wained of this possibility before the epi 
did^inectomy is undertaken, and before the vesiculectomy 
a further overhaul by the physician is advised 

The Technique of Epididymeclomy. — If a sinus or sinuses 
arc present they should be scared u ith 
® diathermy point after the scrotum 
I has been sterilised The scrotum is 

r XU'" y j\ then seized, as shown in fig 07 and 
I \ gentle pressure is made above the 

\ A /T\\\ testicle An elliptical incision IS made 
V \\ about the sinus and the 

tissues divided down to the tunica 
^ vaginalis By these means the testicle 
^ and cpidid> mis arc extruded from the 
Fio 07 scrotum 

Tlie same method is used if there is 


no sinus only a vertical incision is made over tlie epididymis 


Scrotal extrusion avoids the trauma 
w hich IS almost inevitable if an 
inguinal incision is used As the testis 
IS extruded from the scrotum it is 
received into a saline soaked abdo 
mmal pad Tlie tunica vaginalis is 
opened The epididymis is then prised 
from the body of the testis with the 



Fig 98 


handle of a scalpel until the connect 


mg link between the two structures IS clearly visible Using 
the diathermy knife, the epididymis is severed from the body 
of the testis (fig. 98), leavmg the epididymis attached to the 
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vas and tlie testicle to the other constituents of the 
cord (fig. 99). The epididj'inis and tlie bodj* of the 
testis are each Avrapjjed in moist gauze (fig. 100). A 



Fig. 99. Fio. 100 


hiemostat is passed into tlie scrotal ivound, and its jioint 
is made to protrude beneath the skin over the external 



Fig. 101. 


Fig. 102. 


abdominal ring (fig. 100). A small nick is made over the 
tip of the luemostat, and another Inemostat is pushed along 
the same path. The latter is used to clamp the vas near the 
epididymis (fig. 101). With the diathermy knife the vas is 
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severed distal to the clamp, freeing the epididymis, vluch is 
cast aside Tlie clamp and the vas are then drav n upu ards 
and this brings the vas on to the groin The cJamp is not 
removed nor is the vas ligated A single stitch is passed 
through the nick in the skm This stitch is tied, not tightly, 
about the vas The clamp nith the vas attached to it is 
■wrapped m gauze and strapped to the abdomen (fig 102) 
The testicle is replaced in the scrotum and the scrotal 
wound is closed by interrupted stitches The scrotum is 
supported on a bridge of adliesne plaster placed across the 
thighs In about seven or eight days the vas separates at 
the level of the akin, lust like an umbilical cord 

The principles of the above operation are tliose of A B 
Cecil He does not use the diathermy knife, which I think 
IS a distinct improvement, but Ins w ell thought out principles 
avoid trauma, prevent infection, and without doubt bring 
epidulymectomy to a fine art 

In addition to epididymectomj , J H Cunningham recom 
mends injecting 20 per cent carbolic acid down the vas with 
a view to sterilising the corresponding seminal vesicle 
Tins appears to be a sound augmentation to the above 
technique 

Vesiculectomy by the laguinal Route. — The bladder must 
be absolutely empty, and m order to ensure this a catheter 
should be passed w hen the patient is on the operating table 
An ample inguinal incision is made, and the stump of the 
divided vas is found and secured The inguinal canal is 
opened by dividing tlie external oblique The conjoined 
tendon is retracted upwards and inwards, and the deep 
epigastric vessels are ligatured and divided If there is 
insufficient room, soraeof the fibres of theconjomed tendon can 
be severed With the aid of a good light, the vas is followed 
into the depths of the wound the peritoneum being lifted 
off it by gauze dissection The patient is now placed m 
Trendelenburg’s position and it will not be long before tlie 
nodular seminal vesicle is reached This is dissected out to 
some extent by the finger, but a toueli or two of the scalpel 
IS usually necessary posteriorly There is i ery little bleed 
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ing, and most of it can be controlled b}’ ganze pressure. 
The vesicle must be removed absolutely intact. The wound 
is drained with a strip of coiTUgated rubber and the 
abdominal waU repaked. 


PROGNOSIS 

The prognosis of genital tuberculosis is sometimes 
stated to be extremely poor. Probably the eventual 
outlook is poor in cases where there is a major extra- 
genital lesion, and it is these Avhich cloud the prognostic 
picture of massed statistics. Treated on the lines out- 
lined above, taking all classes, the following figiu’es are 
helpfid. Of 175 patients treated at the IMaj'O Clinic 60 
per cent. AA'ere knoAATi to be alive and well for more than 
five years (Bumpus and Thompson), and of sixty -two 
patients at Legueu’s clhiic 43-5 per cent. Avere ciund or 
very greatly improA^ed after being folloAA-ed for two to eight 
years (N. de Langre). R. O. Lees and K. Boaa’cs, after a 
statistical enquiry* into the subject, came to the conclusion 
that removal of an infected seminal A’esicle seemed to 
decrease the remote mortality. 

The three most frequent causes of death are tuberculous 
meningitis, pulmonary tuberculosis, and mihary tuberculosis 
(Kretschmer). 

RADICAL OPERATIONS 

Young’s Method. — H. H. Young advocates and has practised 
successfully a radical operation performed through a permeal 
incision. The epididymis. A'as. seminal vesicle, and common 
ejaculatorj- ducts are removed cii bloc. The success AA'hich this 
authority' has obtained must, in a very large measure, be due to the 
practice in perineal prostatectomy which he and his pupils haA-e 
acquired. To those Avho have not had a great experience in this 
method of performing prostatectomy, the undermentioned operation 
is more likely to make an appeal. 

Loughnane’s Epididymo-vaso-vesiculectomy. — Epididymectomy is 
carried out. together Avith remoA-al of the A'as and seminal A'esicle, 
by the inguinal route at one sitting. 
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CHAPTER XV 


FILARIAL INFECTIONS OF THE MALE GENITAL 

TRACT 


The filarial -tt’orni in its mature stage is an inliabitant of the 
lymphatic system of man. It is responsible for a number of 
lesions of the male genital tract. 

LjTuphatic varicocele is the earliest, and sometimes the 
only, manifestation of filarial 

infection of the male genital ’ / ' ' ' - J f' | 


tract. UsuaUj* there are no 
symptoms, and the earty 
diagnosis is made onlj^ hi a 
routine examination of the 
patient. The condition re- 
sembles a varicocele, but 
unlike a varicocele, it does 
not disappear ivhen the 
patient lies dovTi. 

Treatment by local injec- 
tion of sodium moiThuate 
solution is said to be satis- 
factorj^ (Ray). 

Hydrocele. — ^Hydrocele is 
particular!}^ common in dis- 
tricts "where filarial infection 
is rife. Observers working 
in these districts have found 
that in upwards of 10 per 
cent, of cases the hydrocele 
fluid contains micro-filarise. 

Elephantiasis of the 
Scrotum. — Although 



Fig. 103. — ^Filarial elephantiasis of 
the scrotum. The scars of previous 
attacks of acute inflammation can be 
seen. (After Sir Frank Connor.) 
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associated with filirml infection tropical elephantiasis {fig 
103) IS not necessarily caused by the parasite Lymphatic 
obstruction probably pla 3 r 8 the major role but there is 
an erjsipcloid streptococcal infection superadcled which 
intensifies tlic course of the disease 

Treatment is surgical removal of the mass A most 
important consideration in removing enormous scrotal 
tumours is the position of the patient upon the operating 
table IIo should lie with his legs hanging over the sides of 
the table and his feet supported upon chairs (fig 104) This 
gives excellent exposure 
allous the mass to be 
rolled and at the same 
time obviates handling or 
lifting the scrotum The 
penis and testes are dis 
sected out through an 
incision over the pubes 
and the operation is 
usually completed uith 
out cuttmg into the ele 
no 101 -Po. ion of th. potent for phantoid tissue After the 
th« removal of an elephantiaeie of the mass has been removed 
acrotum >ote the feet supported on jggtes are accommo 
dated one behind the other 
m the perineum and the penis is placed m a tunnel under 
the skin of the abdomen the glans being brought out 
through a small mcision At a second operation under local 
ansesthesia the penis is freed 

Lymph scrotum is diflerentiated from scrotal elephantiasis 
by its reddish brown colour and the presence of vesicles 
either discharging or encrusted The discharge of chylous 
iJmcf may artracraf fu sewra!<ftatcesia 6he 
The discharge contmues for several days 

Treatment is unsatisfactory ith rest m bed and local 
applications the discharge usually ceases for a time 

Filanasjs of the Spermatic Cord — The aorm lodges m 
the anterior part of the spermatic cord Periodically o\\ mg 
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to cyclical parturition of the female, an acute hydrocele 
appears. The hydrocele fluid is loaded with micro-filarise. 
The scrotum becomes shiny, and there is discomfort or pain 
referred to the cord. The process lasts two or tliree da 5 ’-s, 
when restitution occurs. With each recurring attack, the 
hydrocele increases in size and eventual^ becomes chronic. 

The treatment recommended b}”^ Ferrer is to excise the 
anterior group of veins of the cord. In so doing the Ij^mphatics 
harbouring the parasite will be removed. In addition, the 
hj'drocele should receive appropriate operative treatment. 
It is quite unnecessary to perform orcliidectomy, as has 
been recommended and practised in the jjast. 

Filariasis of the spermatic cord is liable to be complicated 
by endemic funiculitis (see p. 87). The relationship of the 
two conditions is veiy definite, but how and why it occurs 
has not j'et been worked out fully. A lueraoljdic strepto- 
coccus can be isolated from the tissues about the cord in 
these cases (De and Chatterji). 

Acute Filarial Epididjuno-orchitis. — The globus major is 
attacked particularly. Like the above, the attacks are 
periodical, but in this instance constitutional symptoms are 
severe. There is colic, nausea, and pain, radiating from the 
scrotum to the inguinal canal and the lower abdomen. The 
temperature often rises to 103. During the acute stage of 
the attack micro-filarife will be found in the circulating 
blood. The epididymis is exquisitely tender. The scrotum is 
only slightly oedematous, mainlj^ on its posterior aspect, and 
a hydrocele is unusual. The acute stage usually resolves 
in a few da 3 ’s, onl}’" to be followed by further attacks. 

Chronic Filarial Epididymo-orchitis. — As a result of the 
above recurrent attacks, the globus major becomes larger 
and larger until it can be felt as a marble. Sometimes 
necrosis of the epididjmiis occms, Avhich results in a sinus 
discharging posteriorlj'" and an inevitable secondary infec- 
tion. At others the epididjmiis becomes fibrotic and con- 
tains the calcified Avorm. The similaritj- between this con- 
dition and tuberculous epididj^mitis is striking. The tAvo 
conditions resemble one another in CA^erj* particular and. 
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what IS e\cn mote )i»})Ottant, chronic filarial epididymitis 
responds splendidly to the operation of epididymectomy 
earned out on the lines advocated for tuberculosis 
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CHAPTER XVI 


SYPHILIS OF THE TESTICLES 

That in established syphilis the spirochteta pallida attacks 
the testicle in preference to an}’' other tissue, except perhaps 
the heart and aorta, is not generally appreciated. Proof 
of this assertion lies in 
carefully conducted post- 
mortem examinations. 

Professor Tinnhull, whose 
experience of morbid 
anatomy is unrivalled, 
considers fibrosis of the 
body of the testis one of 
the most reliable post- 
mortem evidencesof 
syphilis (fig. 105). Clini- 
cally syphilitic affections 
of the testicle are rare ; 
the eminent syjihilologist. 

Fomnier, -srho kept most 
accurate records of his 
cases, found the testicles to 

be affected in onl} 5 per Fio. 105. — ^Fibrosis of the paren- 
Cent. of his cases. By chj-ma of the testicle. From a sj-philitic 
CO-relating these two post-mortem subject, 
view-points we arrive at an 

important conclusion — most syphilitic lesions of the testicle 
are latent. 

Latent sypliilitic orchitis towers above its sister lesions in 
importance for these reasons : It occurs frequently and is so 
unobtrusive, yet the semen from a man suffering from the 
condition is often teeming A^th spirocluetes. Finger and 
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Landstcincr ^\e^c able to succc‘!sfullj inoculate monkejs 
ivith sypliills by meins of this semen Kertesz found 
that m t\\ enty men with latent syphilis — some with positive 
and some witli negative reactions — none of whom had had 
symptoms for years, all had infected their wives This 
raises the question whether vaso ligature should be recom 
mended m eases where the secondary stage of syphilis has 
been reached before treatment is commenced 

Congenital Syphilitic Orchitis. — Should a congenital 
syphilitic boy be fortunate enougli — if, indeed, he can ever be 
called fortunate — to reach puberty, certam ills are liable to 
befall him He tends to become lame, deaf, blind, and 
impotent Lame because of Clutton’a joints, deaf because of 
otosclerosis, blind because of interstitial keratitis and impo 
tent because of diffuse fibrosis and atrophy of the testicle The 
reason for the testicular changes is that at some previous 
time there has been an attack of bilateral interstitial orchitis 
Typically this occurs between the third and tenth months of 
infant life, and it gives rise to what is sometimes known as 
the "pigeon egg testicles of syphilitic infants ” Less com 
monly, the attack is delayed for some months or years The 
observers who have seen most ca^es agree that secondary 
hjdrocele is rare m this condition It is mteresting and 
important to note that the testicles m congenital syphilis 
are swarming with spirochfetcs, even when no histological 
changes can be recogni«ed 

Acquired S^hiLtic EjmlMiTiiiiii*. — An infection of the epididymis 
in the secondary stage of syphilis is described by many authorities 
The condition is said to be bilateral in one third of cases All are 
agreed that syphilitic epididymitis is extremely rare — it is so rare 
that It has been hinted that possibly a concomitant gonococcal 
infection may be responsible for the trouble ' 

Tertiary interstitial orchitis is frequently bilateral, although 
both organs are not necessarily affected at the same time 
The condition rarely appears before the second and usually 
during the third and fourth years after the primary infection 
There is a pamless, smooth enlargement of the body of the 
testis A small secondary hydrocele is a regular accompani 
jnent in the earlj stages, but cunously this becomes absorbed 
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as the condition progresses. The testicle looses its ovoid 
shape and becomes globular. When the condition is fully 
established, the testicle is rounded, densely hard, com- 
pletely insensitive to pressime, and freely movable within 
its scrotal coverings. What better name could be given to 
it than the “ billiard-ball testicle ” ? The condition re- 


sponds to anti-syphilitic treatment. 

Gumma of the testis is a distinctly late manifestation of 
syphiUs. In four cases out of five the lesion is unilateral. 

It rarely appears until at least ten 

years after the primar}’' infection. Sir 
D’Arcy Power describes the case of a 
man of 80 ; more than sixty years had 
elapsed since he acquired the infec- 
tion. Gumma of the testis (fig. 106) 
in its early stages gives rise to signs 
and sjunptoms somewhat like chronic 
interstitial orchitis — but also much the 
same as those of neoplasm of the testis. 

Considerably^ diminished testicular 
sensation favours the diagnosis of 
testicular syphilis ; a positive Wasser- 
mann reaction is likewise suggestive, 
but one must not put implicit trust 
in this laboratory^ test ; of course, it 
IS possible lor a new growth to occim testis 

in a patient with a sy'philitic taint. If 

there is the slightest doubt, it is surely^ better to remove a 
disorganised syphilitic testicle than to delay'^ in the removal 
of a malignant growth (Deiv). A gumma of the testis, in 
process of time, involves the scrotal coverings, and it is 
anteriorly^ where the adherence occurs. Later, ulceration of 
the overlydng skin results (fig. 107). 

So far as myi- experience has gone, gummata of the testis 
appear to respond exceptionally’- well to anti-sy^phihtic 
treatment. For instance, in the case illustrated, imder the 
influence of novarsenobensol the lesion disappeared like 
dew before the sun. However, there are some clinicians 
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■who ad\ ise orcludectomy in these cases the argument being 
tliat testicular gummata are mclmed to be rebellious to 
treatment and even if they are not atrophy of the testis will 
ensue The aftermath of a gumma of the testis is not 
necessarily atrophy r R Hagner cites the case of a man 



Fro 107 — Gumma of tlie t«*t s commencing to 
ulcerate The condition responded adm rably to 
ai t ayphil tie treatment 


With bilateral gummata of his testicles the size of a ftetal 
head who begat seven children after receiving specific 
treatment 

Fungus Testis (si/rt Hernia Testi ) — ^As a medical student the very 
first case I eser saw was a fungus testis t\hat made such an 
impression on me was that tlic man had no pain The testis was 
extru led on to the surface through an ulcerating mass m the front 
of the scrotum Owing to better treatment of syphilis the condition 
IS now extremely rare It is usually but not necessarily a late stage 
of a gumma Neglected malignant disease is said to sometimes gue 
the same clinical picture 
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CHAPTER XV n 

NEOPLASMS OF THE TESTICLE 


For ‘practical purposes all tumours of the testis are malignant. 

TJ neertainty as to the nature of non-translucent testicular swellings 
has resulted in loss of valuable time before the institution of the proper 
treatment of malignant disease. 

Early Diagnosis. — In its early stages malignant disease of 
the testicle is most elusive, and it is the exception for the 
clinician to recognise it — even experts fail. Reahsing this, 
j \Iaurice Chevassu, Avho has examined more than ICO cases, 
advises that if there is the slightest enlargement of the bodj" 
of the testis AA'hich carmot be accounted for clearly, the 
organ should be displayed to the light of day. One might go 
fimther, and include a suspiciously hard nodule in the 
epididymis (see p. 113). 

Using local anesthesia, the skin over the inguinal canal is in- 
filtrated and likeAvise the cord. This permits the testis to be 
delivered on to the surface without pain. 

After the testis has been bared of its coverings, fully 90 per 
cent, of early malignant disease can be recognised at once. 
The bod}’' of the testis is enlarged and a hardness can be 
detected on palpation. Instead of being dead-white (fig. 108), 
the tunica albuginea is somewhat vascular in one place. 
If there is stiU any doubt, orchidectomy should be performed. 

Another aid to earher diagnosis is the hormone test . 
The majority of tumom:s of the testis are embryonal, and 
urine from these patients, when injected into immature 
female rodents, produces gross enlargement of the uterine 
horns and/or ripening of the OAmrian follicles (fig. 109). The 
p resence of such a hormone in the urine is strong, but not 
absolutely reliable, confirmator}^ evidenc e of testi cular 
malignancy. Similarly a negative result, although nearly 
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lie 108- A loasliofblood \c3whaton«point in the other 
wise clend white tiinicaalbugino aia proof of on eorly neoplasm 
of the tcsticlo An induration in this area makes a diagnosis 
almost undeniable 


alwajs accurate does not rule 



out the possibility oi a testi 
cular ncojilasm 

It IS to the hormone test 
and to dispiay ing ouspected 
cases to the light of day tliat 
we may look for earlier 
diagnosis, and consequently 
earlier treatment and a more 


Fio J09 — Tho hormone test for 
malignant testis A Uterus tubes 
and oiaries of an immature female 
rat, B, after five subcutaneous 
injections of unno from a subject 
suffering from testicular teratoma 
Rat killed 100 hours after first in 
jection (After Hminan and Powell ) 


hopeful attitude towards 
these cises 

CLINICAL FEATURES 
It IS true that tumours of 
the testicle are rare , they 
constitute but 68 per cent 
of all malignant tumours m 


men However, m order to correct an impression that 
they are too infrequent to merit close attention, it should 
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be mentioned that in nine years 155 cases Avere seen at the 
Mayo Chnic. 

Age Incidence. — ^As aa’lII be seen from fig. 110 iio age is 
e xemp t, bnt the disease is immeasnrabl}' more common 
'during the j'ears of gi’eatest sexual activit}^. 

Symptoms. — Pain is usually absent. There is an enlarg e- 
ment of the testicle, accompanied b y some sense of Aveight . 
Only too often the patient has “ taken no notice of it.” 

A teratoma, by reason of its more rapid groArtii, is more 
likely to attract the patient's attention than the other class of tumour, 
a seminoma. Indeed, investigation shoAVS 
that the aA-erage time in which patients 
Avith a teratoma report is about six months, 

AA'hereas those with a seminoma usually 
delay oA’er a year. 

In not a feAV instances attention is 
draAAm to the testicle b}^ a knock or a 
bloAV, Avhich is erroneously blamed for 
the enlargement. From time to time 
the first symptoms are produced by 
metastases (p. 137). 

Physical Signs. — Malignant disease 
of the testicle nearh^ alAA'ays begins in 
the bodA^ of the testis. The groAvth 
preseiwes the shape of the normal organ until late. To the 
palpating fingers it feels hard and tolerably smoo th, although 
in many teratomata areas of cystic degeneration can be 
made out. The epididymis is normal, but soon becomes 
indistinguishable from the mass. In reasonably earlj^ cases 
the SAA’elling can be moved freelj* AA’ithin the scrotum and 
can usually be squeezed gentl}^ AAdthout pain. 

Malignancy and maldescent haAm been considered ah’ead}^ 
(p. 13). Undoubtedly the testis in the inguinal canal is 
more prone to neoplastic formations, due presumablj^ to 
its i ncreased liabilitA" to trauma . The early recognition of 
malignancy in a cryptorchid is extremely difficult, 
'^hypertrophy of the Breasts. — ^The male breasts may en- 
large under the influence of abnormal gonadal internal 
secretions from a teratoma of the testis. In one case under 
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Fig. no. — Age inci- 
dence of neoplasms of 
the testis. 
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iny observation tins hypertrophy was pronounced In a 
man aged 24 vitli a malignant testis the breasts became 
enlarged and colostrum-like fluid could be expressed (L 
Sas) 

DIFFERENTIAL DIAGNOSIS 

In time past, as at present, the difficulties of distinguish 
mg an old clotted haimatocele, malignant testig, and a gumma 
were fully appreciated A valiant attempt was made to 
differentiate these by means of physical signs, but Avitli only 
limited success ^ 

From Gumma. — The sign of l oss of testicular seTisation is 
e xtremely valuabl e, but only in early cas es In syphilis 
testicular sensation is lost earl y, while in malignant disease 
It 13 retained until the seminiferous tubules have been 
supplanted by the neoplastic formation 

WtighttiQ the Testis — A malignant testicle often imparts 
a sensation of weight, but this sign is really utterly unreliable 
and without any scientific foundation 

The'^'assermann reaction is, of course, highly suggestive, 
but it should be remembered that it is possible for malignant 
disease to appear in a syphilitic patient If any doubt 
remains it is better to remove a disorganised syphilitic 
testicle than to delay in the removal of a malignant 
growth (Dew) 

From an old Clotted Hematocele. — There is no clinical 
method of differentiating this condition with certainty from 
malignant disease of the testicle 

Secondary Hydrocele, — It is stater! repeatedly that malignant 
dLsease of the testicle is often accompanied hy a secondare h\drocele 
containing blood stained fluid Iloir this misconception arose can 
onlv be attributed to the confusion that exists between lixinatoceies 
and tumours of the testis There is no e\ idence that e\ en ad\ aneed 
cases of malignant disease arc accompanied by a blood staineil 
effusion into the tunica vaginalis Early m the course of malignant 
is, a. secaadary hydrocele in approximately 15 per cent 
of cases, but as the condition advances the hydrocele appears to 
become absorbed, and it is quite rare for an established case to Le 
accompanied by an appreciable collection of fluid 

From Tuberciilosig. — Whde m malignant disease of tlie 
testis the primary growth is usually confined to the body of 



NEOPLASMS OF THE TESTICLE 


137 


the testis, it can also commence ^ tlie epididym is. In 
practically every case of malignant disease of the epididjauis 
which has been reported, the original diagnosis was one of 
tuberculosis. With this exception, there should be little 
difficulty in differentiating the two conditions. 


JIETASTASES 

As is well Icnown. the main path by Avhich secondary 
growths spread is'^ia 
the l ymph atics ac- 
c o m p a n 3*i n g the 
s permatic arter y to the 
retr operiton eal glands 
above th e level of the 
umbihc us (see p. 57). 



Secondary gi'owths ui 
this situation sometimes 
attain an immense size 
and obstruct the ureters 
or the intestine, ^rom 
here lymphatic drainage 
is towards the medi- 
astinum and the supra- 
clavicular fossa (fig. 

111). I have seen a 
secondar}^ mass in the 
neck in two cases of 
advanced malignant testis, 
nodes is rare. 

PATHOLOGY 

Following the classical work of H. Dew. in round figures 
testicular tumoins are distributed as follows : 


Fig. 111. — Distribution of glandular 
nietastases in malignant disea.se of the 
testis. (R. S. Ferguson’s statistics.) 


Involvement of the inguinal 


Teratoma . . . . . .50 per cent. 

Seminoma (carcinoma) . . . 49 „ 

Sarcoma . . . . . 1 ,, ,, 


Seminoma was the term coined by Chevassti. who described 
this now well-known pathological entity. Seminomata 
appear to arise fi-om the adult cells of the seminiferous 
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tubules, and tliereforo, for practical purposes, can be looked 
upon as carcinomata When examined by the naked eye a 
semmoma is a liomogenc ous cream colo ured tumour (fig 1 12) , 
sometimes it is marked off by fibrous sep ta into fairly distinct 



Fig 113 — Semmoma of the tegtis la a homogeneous cream coloured 
tumour 


lobules Occasionally s often ing from cystic degeneration 
occurs 

Teratoma. — Like teratomata elsewhere these tumours are 
‘derived from all three primary germinal lajers, viz epiblast 
hypoblast, and niesoblast Sometimes, however, one of the 
lajers — most usually epiblast — is inconspicuous or absent 
Teratomata^vary enormously m their constituency and also 
m their malignancy Usually they are exceedingly 
malignant, and they tend to occur at an earlier age than the 
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seminoma. Teratomata of the testis are often distinctly 
cystic (fig. 113) and cartilage of the hjmlin variet}^ is a 
prominent constituent. 


Chorioneplthelioma is a great rarity, and is to be regarded as an 
interesting variety of teratoma. It is similar in structure to the 
chorionic epithelioma of the female generative organs. One liundred 
and nine cases have been 
reported (Handfield-Jones). 

Sarcoma. — In the light of 
modern pathologj’ sarcoma of 
the testis is exceedingly un- 
common. Mlien it occurs it 
arises from the fibrous stroma 
of the testis. Sarcoma of the 
spermatic cord and of the 
coverings of the testis are 
not included here, but receive 
brief mention belou’. 

Dermoid cysts are most tm- 
usual in man, but a testicular 
demroid is common in the 
horse, and is in that animal 
frequently associated with 
cryptorchidism (Hobday). 

The contents of the cyst 
may display curiosities which 
characterise dermoid cysts 
elsewhere. 

Innocent tumours of the testis 
are as rare as dermoids, and 
it is best to look upon them 
as a variety of teratoma where 



one element is present ex- 
clusively. It is advisable to 
make certain that a supposed 
innocent tumour of the testis 
is not in reality a timiour of 
the spermatic cord. 

Tumours of the Spermatic 


Fig. 113. — Teratoma ofthe testis is a 
heterogeneous mass often intei-spersed 
ivith cysts and cartilaginous areas. 
(A. E. Hertzler.) 

Cord. — The commonest tumour is a 


lipoma. Fibromyomata, sarcomata, and fibrosarcomata make up a 
miscellaneous collection of rarities which are met with from time 


to time. 


Tumours of the testicular timics are again excessively rare. 
Fibromata and sarcomata are the usual neoplasms in this situation. 


tumours of the EPIDIDYiinS 

Reference has been made already (pp. 113 and 133) to 
malignant disease of the epididymis and how it is nsuaUj' con- 
fused with tnberculosis. I have stressed this point because 
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I have committed thn error and would urge that if a suspici 
ously Jiard nodule is found m the epididymis epididymectoniy 
sJjoidd he ]ierfor/ned and the specimen submitted to 
histological scrutiny without delay 

TREATMENT OF MALIGNANT TESTES 

Simple orchidcctomy js occasionally followed by a lasting 
cure providing tJie case is a very early one and/or the 
tumour IS one of relatively low malignancy Such examples 
are so unusual that orchidectomy jitr se is now rightly 
looked upon as quite inadequate 

Orchulcctomy comluned with deep X-ray therapy has, in 
some instances, achieved remarkable results In other cases 
the deep X rays have no influence on the course of the 
disease The reason for this is that not all testicular tumours 
are radio sensitive In the past this discrepancy, which is 
not yet sufficiently appreciated, has been the underlying 
cause of much acute disagreement One can quite under 
stand that if “ A ” happened to have a small senes of cases 
which had responded to X rays he would, with deep con- 
viction, condemn “B,’' who suggested that X ray treatment 
was not a panacea and that a better method of treating 
these cases was to perform a wide surgical dissection of the 
lymphatic field It was perhaps unfortunate that “A” would 
sometimes allow his conviction to pre iidice him into 
believing that the radical operation wfs an immensely 
dangerous procedure even though he had never seen it 
performed 

A step forward has been made It 1 = now possible to 
accurately foretell if deep X rays will infiuence the course 
of the disease 

The Hormonic Test in Relationship to X -y Treatment. — 
Presuming that m the case under consideration the hormone 
test IS positive, in a few weeks’ time, after a course of deep 
X-rays, another hormone test is performe I If hormone is 
now absent from the patient’s urine, or if the quantity (it is 
possible for the skilled pathologist to make a quantitative 
estimation) has redneed, this is proof indeed that the 
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tumoiir is radio-sensitive. Such findings indicate that the 
patient viU benefit bj’ X-ray therapj^. Another extremely 
valuable application of the test is that the reappearance 
of a positive reaction foretells that secondary growths are 
forming long before thej* are manifest clinically. 

Whatever stage of the disease has been reached the possi- 
bilities of controlling it by deep X-ray therapy should be 
exploited ; no case should be abandoned as hopeless without 
a full investigation. In this connection an interesting and 
important clinical observation was made by A. L. Keyes 
before the hormone test was discovered. It is this — the 
very cases which are quite incurable by surgery because of 
their malignancy, i.e. those vdth massive secondarj^ deposits, 
are sometimes the ones most amenable to X-ray therapj^. 

RADICAL OPERATION 

It is sm'prising that the idea of removing the lymphatic 
field, together ■with the malignant testicle, has not made a 
wider appeal. In the case of malignant disease of the breast 
simple mastectomy is now never contemplated : the sugges- 
tion of removal of the breast and leaving the lymphatic 
glands would cause a shudder ! Even when a carcinoma of 
the mouth is treated by radium, the cervical lymphatic 
glands are usually dissected. Why then should an exception 
be made in the 3ase of the regional lymphatic field of the 
testicle ? Prob'^bly it is a belief that extirpation of the 
retroperitoneal glands, together with the fat and fascia, 
is an immensely heroic undertaking. In practice this is not 
so. That removal of the testicular lymphatic field is not 
particularly da’igerous is emphasised by the following 
statistics. Mort than 100 cases of radical operation have 
been performe.- jy American surgeons with a single operative 
death, and that from pneumonia ten days after the opera- 
tion (F. Hinman). Nineteen consecutive operations were 
carried out at the London Hospital without mortality. 

H there are palpable glandular metastases radical opera- 
tion is impossible ; the only hope lies in deep X-ray therapy. 
Even when there are no palpable glands radical operation 
10 



142 DISEASES OF THE TESTICLE 

may bo incapable of l)eing completed because of metastases 
aJlicront to tlio vena cava 


In one such cise I iinplnnlcd radium needles into the adherent 
Klnnds, hut a >cnr I iter tlie patient returned with recurrences in the 
thorax iMul neck 

TECHNIQUE 

Posiiiun of ibe Patient. — The patient lies on ins back with 
a substantial sandbag under 
the affected side This allows 
access to the neighbourhood 
of the twelfth rib as well as 
to the abdomen 

Orchidectomy. — Through 
an inguinal incision the cord 
IS isolated and clamped It 
IS clamped early in the pro 
cedurc m order to prevent 
dissemination by the blood 
stream when the testicle is 
manipulated to delncr it on 
to the surface The latter 
having been accomplished 
the cord is divided between 
clamps with a cautery Every 
endeavour is made to prevent 
spilling carcinoma cells If 
tio 114 —Patient after radical ^^y carcinomatous tissue has 
operation tor removal of a malignant •’ 



been exposed during the 
orchidectomy, the gloves 


The patient ' 

alive and well eighteen months later 
Deep X ,.J thmpy w., <»plo,ed ^ chinged before pro 

m addition io snow the extent of 

the incision ceeding with the remainder 

of the operation Swabbing 
the wound with 60 per cent alcohol is valuable as a means 
of kiihng any cancer cells wiueb may have been liberated 
Extending the Incision. — ^For radical removal of the retro 
peritoneal glands the incision is a \ery long one extending 
from the twelfth nb to the external abdominal ring (fig 114) 
The aponeurosis of the external oblique is divided and the 
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muscle fibres split up as far as possible. In the upper part 
of the wound the muscle fibres are cut across in the same 
direction as the skin incision. The fibres of the internal 
oblique and transversalis muscles aie di\dded m the line of 
the incision. The peritoneum •will now have been reached, 
and can be stripped off readily from the iliac fossa and the 
posterior abdominal uall. This separation is done most 
carefully, and if a tear in the peritoneum occurs it must be 
sutured at once. 

Block Dissection of the Dio-Lumbar Glands. — The peri- 



Fig 115 — Ljmpliatic field draining the right testicle. 


toneum is stripped back to bejmnd the gi'eat abdominal 
blood-vessels. The vas deferens is followed into the pehds 
and dmded with a cauterj’ near the seminal vesicle The 
peritoneum is now held out of the ttay by the assistant, who 
protects it with a sahne-soaked abdominal pad. The fascia 
over the iliacus is dissected mediallj^ and with the taut 
spermatic vessels acting as a guide, the dissection proceeds 
upwards. The whole fascia, from the outer border of the 
psoas to across the middle line, is dissected up in one piece 
(figs 115 and 116). While this is being done the meter is held 
aside. The spermatic artery is ligatured close to its origin 
from the aorta, and the spermatic vein like’wise as its 
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tcriniiution Tlio dmection is earned right up to the 
renal vessels, and the aim is to remove fat, fascia, and 
lymphatics m one sheet (fig 117) This dissection is most 
practicalde on the right side , on the left side it is more 
difficult 'J'lic difficulty is tJic inferior mesenteric arterj 
Around this artery the peritoneum is varyingl^ adherent 
making the dissection above this point distinctly difficult 
It is for this reason that F Hinman now inclines to the view 
that the dissection of the retroperitoneal glands is best 



Fto no — Lymp) atic field <lraining tho left teiticle The 
inferior meaeiiteric artery is a bar to thorough dissection 
on the side 


performed from the right side even if the malignant testis is 
on the left 


In animal experiments tlie inferior mesenteric srterv has been 
tied close to the aorta without ill ciTects If this toiihi be done m 
man, the dissection on tlie left side would be more practicable \s 
it IS, one should respect this arterj even it the risk of lea\ ing behind 
potentially malignant tissue 


PROGNOSIS 

In the past the ootlook m these cases has been most 
depressing With earlier diagnosis, the hormone test, deej) 
X rays, and the radical operation, the results of treatment 
should show considerable improvement That the radical 
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Fig. 117. — The complete operation for malignant testicle. Block 
dissection of the ilio-lumbar glands. (After F. Hinman.) 


operation, is worth while seems to be proved by the following 
snmmarj^ of Hinnian's investigations. 

A/ifc after 

Cases. Dead. 5 years. 

Radical operation . . . . 80 29 17 

Orchideetomy with or without radiation . 2.^8 118 17 

REFERENCES 

Dew, H., Malignant Disease of the Testicle, 192.7, London. 

Beil, F. G., Brit. Jonrn. Surg., 1925, xiii. 7. 

Caikxs, H. W. B., Lancet, 1926, i, 845. 



HO DISEASES OF THE TESTICLE 

Di'HJAnniNH, A U tt al Amrr Joum fturtj . xxvii, 71 
MArKFN7iF,l) \\ ,ami , &ur// , O’lnec , and Obst , 1921 Ik 

370 

Early DiagitOKu 

C'iiFVAS«iti, M , Full rl Mtin Soe Kat de Chtr , 1032. Iviii. 475 
Hormone Tr«ta 

' O, TranA Amer Aaaoc Oenito XJrin 
111, 4S3 


IliNMAN, r, nilfl PoWlIX, 1 
.Surj , 1034, XXVII, 306 
t !• nflUSON, U S , Surg Chne Korlh Amer , 1933 : 


Gynaeotnavtia av a Complieaiton 

IlAiLry, H , lancel, 1924 i, 1238 
Sas, li , /Ini daunt Vrol, 1031, iii 


IIandfiI’Lp Jovrs, E M , Laneet, 1924, u 850 
Tumoura of tile Epnlidymis 

jAiaoHK.P ,anil To»»A'«,I3 V .Jtmrn 4mtr Med A»»oc , 1033, c, 1023 
Monsov, A C , i'roc ffoy Sac Med, 1933, xxvi, 706 

Tumoura of the Spermatic Coril 

Hinman. F , and GiBsov, T E , ArcA ^urj. 1024, viii 100 


Deep X>ray Therapy 


Hinmak, P , Trane Amer A$MX Genito Unn Surg , 1934, xx 
Hadical Operation 

II11.MAV, P et al. Surg , Qynec . and ObM . 1923 xxxvii 429 
Dew H , 5urj7 , Oynec andOM,l02S xhi, 447 
SiMOAX, I , Amer Joum 5«rY7 . 1932, xv, 261 
Hinma>, P , Surg , Oynec , and OM , 1933 Ivi 450 



CHAPTER XVIII 

FUNCTIONALLY IMPERFECT TESTES 

testicles vary considerablj’- in size within normal 
limits. Small, obviously imperfect but descended testes 
maj'’ be due to under-development or to subsequent atrophy. 

Under-developed testieles are often associated with 
Frohlich’s sjmdrome and other endocrine disturbances. 
More rarely the testicles entirely fail to mature at puberty, 
there being no apparent cause for this failure. In such cases 
secondary sexual characteristics are often inconspicuous. 
Attempts to fortify the development of the organ by endo- 
crine therapy have, so far as my observations have gone, not 
met with striking success'. 

Atrophy of the testis is usually unilateral. Commencing 
bilateral atrophj’- has to be distinguished from under-de- 
velopment. Atrophj' is a term which can be applied to the 
decrease in the normal bulk of any organ. By atrophy of 
the testicle is generallj^ understood a concrete clinical entity. 
The bodj’’ of the testis shrinlts to the size of a bean, while 
the epididymis usually remains comparative^ unaffected. 
The causes of testicidar atrophy are : 

1. As an Aftermath of E 2 ndidymo-orchitis. — Theoreticallj’’ 
atrophy can occur after any attack of epididymo-orchitis. 
In practice it is almost confined to the epididymo-orchitis of 
mumps (p. 104). This atrophy is a slow, progressive 
condition which takes months or even years to become 
absolute. 

A patient complained of considerable testicular pain one year 
after mumps complicated by left epididymo-orchitis. The testicle 
was commencing to atrophy, and at the time of the examination was 
about half its normal bulk. I have harboured a belief that atrophy 
might be prevented by spermatic sympathectomy and tying some 
of the spermatic veins. The patient declined the experiment. 

147 
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Tt n cunoHs that slow certain atrophy— not cicatrisation 
consequent upon sloughing— sometimes follows testicular 
mumps butisexccptionalaftcrothcrtesticularinnammations 
2 roUouinrj 7'or«on —When treatetl expectantly if the 
gangrenous testis escapes hactenal invasion torsion of the 
testis culminates m aseptic atrophy Recurrent torsion 
uitli spontaneous rectification is another precursor of even 
tual atrophy Tlie latter is one of the very few instances 


I where iftaken in time the condition 
\[ can be remedied 

yy/V^U 3 FolUnung an Cperahon for 
j /Av III ^ Inguinal Herniotomy or 

. Orchioftxy — The 
i*^*^/**^ atrophy m these in 
^ Stances 18 due to 
^^****’ vaJoS accidental division of 

the spermatic artery 
Ira U8— Atrophy of tho leslis following Hernia Of 204 
I war time operation for varicocele For Cassini Operations at 


sixteen years the patient had had intermittent 
pain in the testicle which hod grarlually be 
come atrophic Diagram of specimen removed 
by operation 


Heidelberg six in 
stances of atrophy 
were recorded 
(Zukschwerdt and 


Zettle) It IS probable that the highest incidence accom 
panics operations performed in earlj infancy 
Orchiopexy — The question of atrophy and orchiopexy 
has been considered already (p 24) 

Varicocele. — Atrophy following badly performed opera 
tions on war time army recruits accounted for many cases 
The specimen ilhistratetl (fig 118 ) is an example and is 
further proof that atrophy js sometimes accompanied bj pain 


MAIX STEROITY 


The causes of male stenhty are 

1 Absence of spermatozoa m the semen (aspermia) 

2 Oligospermia spermatozoa are few and inactive 

3 Abnormalities in the transmission apparatus 

(а) Congenital eg hypospadias 

(б) Acquired eg urethral stricture 
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4. Sexual incompatibility. Breeders have noticed this in 
mares and staUions. 

Childless ■wedlock is due, in the majority of cases, to the 
female. Nevertheless, reUable statistics show the male is at 
fault in about one-sixtli of cases. 

Diagnosis. — Unless there is some obvious cause, such as 
bilateral testicular atrophj’-, the first stage is to examine the 
semen for spermatozoa. 

A Method of Examining for Spermatozoa. — The specimen ob- 
tained fresh by masturbation is collected in a Petri dish taken from 
an incubator. The dish is returned to the incubator for five minutes, 
after -which the specimen is more fluid and homogeneous. A drop 
is then placed on a slide, coveted vith a slip, and examined with a 
Xo. T objective and a Xo. 3 eyepiece. 

Normally a hundred or more spermatozoa can be seen in 
the field. Normal motility is straightforward progression 
across the field in a few seconds. If there are forty or less 
spermatozoa in the field, and particularly if thej* are relatively 
inactive, the patient can be looked upon, for practical 
purposes, as sterile. 

In order to study the morphological characteristics of the 
spermatozoa, they must be stained. When a specimen of 
semen has to be kept for staining purposes, a small crystal 
of thymol added to the fluid semen will preserve it for days. 

Details of the Technique of Staining Spermatozoa. — (1) Cover a film 
with 0'25 per cent, aqueous solution of crj-stal gentian violet for 
three minutes. (2) Wash with water. (3) Decolorise with 95 per 
cent, alcohol for a minute. (4) Wash with distilled water. (5) 
Counter-stain -with 1 per cent, aqueous solution of rose bengal for 
eight seconds. (0) Wash with water and examine under the micro- 
scope. The crj-stal riolet colours the nucleus pale blue. The rose 
bengal causes the protoplasm about the nucleus to stain a reddish 
colour. The middle piece and the tail are stained faintly. 

iETIOLOGY 

Aspermia and oligo-spermia are due to : 

1. Defects in the testis : 

{a) Under-development, including maldescent. 

(b) Bilateral atrophy. 

(c) Bilateral disease. 

(d) Prolonged exposure to X-rays. 
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2 Stenosis of some part of the sperm conducting mechanism 
Most of tJio defects m the testis have been considered 
already By far the commonest cause of stenosis of the 
sjierm conducting mechanism js bygone bilateral epididymo 
orchitis Forty five per cent of soldiers m the German 
Army who had had bilateral gonococcal epididymo orchitis 
uerc found to be stenie \^en sterility from stenosis is 
suspected the epididymis and vasa and the vesicle should 
bo palpated carefully In order to find out if there are yet 
imprisoned spermatozoa in the testes aspiration of the testis 
can bo carried out 

Technique of Aipiration of the Teelu — \ small area of the scro 
turn IS sterilised and a wheal of local aiucstiiesia is raised in the scrotal 
skin The testis is held firmlj a^inst the skin and a rather large 
bore sterile needle attached to a syringe is plunged into the testis 
and cpi lidjmis Aspiration is commenced and kept up while the 
needle is withdrawn slowly The puncture is sealed The pain pro 
duced IS testicular in character but it passes off completely in a 
short time The point of the needle ts put directly on to a slide and 
a small portion of the aspirated fluid is expelled This is cotered 
with a coter slip and examined Similarly further specimens of 
aspirated material are submitteil to microscojiical scrutinv Sper 
matozoa when present are few and they are usually feebly motile 
which refutes the statement often made that spermatozoa are non 
motile until they have come in contact with prostatic and other secre 
tions Nesertheless non motile spermatozoa are not asinthetaseofa 
condom specimen necessarily deid M Huhner found spermatozoa 
in 4S per cent of cases in winch the condom examination repeatedly 
showed absolute aspermia 

TREATMENT OF MALE STERILITY 
Many cases are quite irremediable In examples of rela 
tive infertility an attempt to render the man m better con 
dition can be made This follows ordinary common 
sense prmciples which include regulatmg the patient s 
exercise and diet and gi\mg advice concerning sexual 
hygiene When sterility is due to bilateral stenosis of the 
vasa or epididymes and by testicular aspiration sperma 
tozoa can be demonstrated there is a prospect of remedying 
the condition by operative means 

Operative Treatment of Male Sterility — The first step is to 
see if the vasa are patent Each vas is exposed close to the 
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epididymis and a tiny incision is made in its wall. A stiand 
of silk-^^ orm gut is inserted into its lumen. This is followed 



Fig 110 — -Metliod of excistonof a stricture of the with end 
to end anastomosis bj means of a strand of sdknorm gut (After 
B W Turner ) 


by an injection of sterile wafer coloured by mercurochrome 




Fig 120 — Hagnei’s opeiation 
(Step 1). 


Fig 121 — Hagner’s operation (Step II) 
The anastomosis is made with fine siher 
wire 


on one side and by a o per cent, solution of argvrol on the 
other, for difterential identification. If the injected fluid 
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comes down tlie iiretlin, wo I<no%v that the vas above the 

point of injection is patent 

Stenosis of the Vas. — When a localised nodule is found in 
the course of a stenosed vas, tins may be the principal if 
not the onI>, scat of obstruction The nodule is excised, 
and portions of the vas are snipped away until there is a 
patent lumen on each side Anastomosis is effected with a 



Fio 122 — ]nlhee\entofa8perinati>ceIe 
being present the vas rati bo anastomose 1 
thereto 

strand of silk worm gut (fig 119) The suture is removed 
on the fourth day 

Stenosis of the Tail of the Epididymis. — The tail of the 
epididymis is the portion most frequently sclerosed after 
gonococcal infection It is in this condition that Hagner’s 
operation may be considered This consists of lateral 
anastomosis between the head of the epididymis and the 
unobstructed vas To see if the V€is is patent a strand of 
silk w orm gut is inserted mto its lumen tow ards the seminal 
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vesicle (fig. 120). It has not 3’-et been explained vlij^ the 
suture material for this anastomosis must be the A^erj’^ finest 
silver 'wh'e (fig. 121). Hagner’s onlj^ successful cases are 
where silver wire was used. After anastomoses with fine 
silk or catgut, no fruitful result has j^et been registered. 
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CHAPTER XIX 
REJUVENATION 

THE STEINACII OPERATIO> 

Steinacii observed tliat a few weeks after ligation of one 
or both \asi defercntia the appearance and demeanour of 
elderly rats underwent a change They became more lively 
and relished their food, their fur became thicker and regained 
its gloss (figs 123 and 124),andtheirapathy towards females 
was lost Moreover, these rejuvenated old rats lived longer 



Fio 123 Fio 124 

An elderly mt before and oRer vaso ligature (Stemach ) 


than ones not so treated Stemach explained this as fol 
lows By ligating the \as gradual atrophy of the sperma 
togenic tissue ensued At the same time the interstitial 
cells of Leydig hj pertrophied and increased in number 
These interstitial cells manufacture testicular secretion , 
Stemach calls the interstitial cells the “ puberty gland ” 
By vaso ligation, according to Stemach, the “ pubertj 
gland” 18 reawakened Professor Eugen Stemach, of 
Vienna, is an experimental phjsiologist and he has worked 
upon the subject for many years 

Naturally, it was not long before these suggestive expen 
ments were applied to man, with what results it is almost 
impossible to gauge Most scientific observers have been 
164 
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left unsatisfied as to the claims of this method of rejuvena- 
tion in man. On the other hand, P. Schmidt, a great en- 
thusiast, vent to Shanghai and operated upon elderly 
Chinese prisoners, who did not know why or for what the 
operation was performed. Under these truly scientific 
premises it is stated that the prison officials and others noted 
many strildng results. At the time of writing vaso-ligature 
as a means of rejuvenation has been largely given up, at 
any rate in this country, but it is reappearing in the form 
of Steinach’s second operation as an alleged treatment for 
hypertrophj’^ of the prostate. This leads us to a considera- 
tion of the various technicalities of the procedure. 

VARIETIES IN TECHNIQUE OF THE STEINACH PROCEDURE 

Method A. — Under local an£Bsthesia an incision, which 
need not be more than f inch long, is made over the cord at 
the neck of the scrotum. The cord is found and delivered 
gentl}'. I have found Wayne-Bahcock’s thjToid forceps 
extremely well adapted for this purpose ; they grasp the 
cord without tearing any of the radicles of the pampiniform 
plexus. The vas is then isolated and divided between figa- 
tures. Vaso-ligature by these means is used widelj^ as a 
preventive of the troublesome comphcation of epididymo- 
orchitis following operations on the prostate. 

Method B (“ Steinach 2 ”). — ^A 2-inch incision is made over 
each external abdominal ring and the spermatic cord is ex- 
posed. By pressure from below, the testicle is brought into 
the w^ound and the tunica vaginahs is opened. A strong silk 
hgature is passed through the digital fossa and is tied so as 
to occupy the groove beUveen the globus major and the body 
of the testicle (fig. 125). It is advisable to divide the peri- 
toneal layer so as to deepen this groove before tying the 
hgature. In this Ava}’’ the vasa efferentia are occluded as 
they leave the rete testis. 

Dr. Paul Niehans, of Clarens, Switzerland, has used this operation 
as a means of treating prostatic obstruction. It has recently been 
introduced into England, largely through Sir Henrj- Lunn, jM.D., 
Avho AA’as a patient of Dr. Niehans. Apparent!}'' this form of vaso- 
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ligature has resulted iii u s\mptomatie improvement in patients witli 
prostntic hjpcrtrophj but it is not jet fiossihlc to estimate whether 
the results nrc sullicientlj permanent to justify its recommendation 
No satisfactorj explanation has yet been given as to ho\v the pro 
eediire arts One thoorj is that b> hyperplasia of the piilicrtj 
glind the jirostiitc diminishes in sire hut clinical observations do 
not support this view Another explinition is that it has been 
shown in the c it tint there is t consi li r ihle eoHeetion of nerve 
gin^lioii cells on tlie head of the epididymis It is possible that the 
ligature around the efferent ducts maj involve the ganglion cells 
an 1 reflesly affect the emptying mechanism of tho hi ulder Manj 



case histones of /vatients »bo hive henefited by this procedure are 
now on record Even with this evidence one cannot he convinced 
of the therapeutic value of a pmccdure without a clear scientihc 
basis One has only to review the current liter itiitc soon after the 
first Steinach procedure was made known to see almndant case 
histones of the effects of rejuvenation or to go hank further when 
castration was recommended for prostatic hvpcrtrciphy to read of 
similar favourable clinical rejiorts In spiteoftheseglowin„ accounts 
the last procedure has been rightly abandoned ns worse tlian useless 
for many years and the former is non seldom done for the purpose 
for which it was designed 

Method C — In addition to vaso ligature- incisions are 
mademto the tunica albogmea and the testicular parenclij ma 
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which protrudes is excised. According to Steinach, excision 
of some of the external secretory tissue stimulates the inter- 
stitial cells to still further hj’-pertrophy. 

Method D. — In order to ensiu-e complete isolation of the 
testis from its efferent ducts epididymectomy is performed 
(K. Sands). 

TESTICULAR GRAFTING 

That some beneficial results may accrue .from testicular 
grafting are more understandable than in the case of the 
former procedure. To anj’" workers in this field two diffi- 
culties are soon apparent : 

1. The supph’’ of donors is limited. 

2. The gi-aft eventuall}' perishes. 

Voronoff claims tliat the graft lives for years if correctlj’- 
applied by his technique, which is as follows. The donor 
is preferably a healthy j^oung chimpanzee ; invariably a 
blood test for spirochaetosis should be performed before pro- 
nouncing the animal health 5 \ The least time possible 
should be taken in effecting the transplantation. To this 
end an assistant is employed to remove asepticaUy a testicle 
from the donor, and to cut away the useless epididymis. 
The shaping of tlie graft is done by the surgeon, who, in 
order to minimise the time expended in tlie transfer, pre- 
pares in advance for the reception of the graft. 

Preparation of the Bed for the Graft in the Recipient’s 
Tunica Vaginalis. — Each testicle is delivered through a suit- 
able incision in the scrotum. The tunica vaginalis is opened, 
and when all is in readiness for the apphcation of the graft, 
the visceral surface of the tunica vagmahs is hghtly scarified 
■with a needle (fig. 126). 

Shaping of the Graft. — The testicle is cut so as to obtain 
four wedge-shaped slices like those from a melon (fig. 127). 
The sharp edge of the melon shce is trimmed flat with 
scissors, so as to leave a thickness of about 1 cm. The 
tunica albuginea of the simian graft is scarified in order to 
facilitate subsequent nutrition of the underlying cells. 

Application of the Graft. — ^Two grafts are implanted 
11 
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Pio 1-0 — Scanfication of (ho visceral layer of the 
tunica \tiginal8 in proparaiion for the application of 
the graft (After Voronoff) 

upon each tunica \aginalis and fixed in position by sutures 
(lig 12S] Theparietal 
layer of tlie tunica is 
stitched and thescrotal 
\t ound closed Ac 
cording to Voronoff 
three months must 
elapse before any bene 
ficial effects can be 
expected 

Other workers have 
placed grafts m the 
sheath of the rectus 
abdominis or m the 
gen renal space At 

FiQ 127 Splitting the testicle into first Sight it would 

melon slice sections The portion on the seem that the latter 
right will be d.t ided into two thus making gjjuations are perhaps 
four grafts better suited for the 

reception, of the graft until we remember the peculiar 
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reluctance of testicular tissue to develop unless it is 
housed in the scrotum (p. 6). Nevertheless, the thermo- 


regulating mechanism 
appertains mainlj^ to 
spermatogenesis, and 
it is not proven that 
beds other than the 
tiuiica vaginahs are 
less suitable for the 
reception of the grafts. 

Grafts from man to 
man are occasional!}* 
possible. Excised 
maldescended testes 
have been used for 
this purpose. With 



Fig. 128 — Two grafts attached to scaii- 
fietl areas on the tunica tagmahs (After 
Voronoff.) 


the development of 


successfid orchiopexy, the coincidence of having a donor and a 


recipient under observation at the same time should be remote 



Fig. 129 — Before and some months aftei testicular grafting. (Voronoff.) 

The possibihty of improving the -well-bemg and mental 
agility of elderly, though otherwise healthy, men b}* increas- 
ing their supply of testicular hormone is not unpromising 
(fig. 129). None of the operations requfres a high degree 
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of surgical judgment or technical skill Consequently there 
has been a tendency for them to have been performed by 
a type of practitioner who is not above advertising to the 
lay public Rejuvenation is a subject which lends itself to 
arresting newspaper copy True progress has been retarded 
by extravagant claims and publicity in the lay press 
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Adhesive plaster, bridge of, G1 
Anesthesia for hydrocele, 70 
for testicle operations, 59 
Anorchism, 50 
evolution of, 10 
Arterj', cremasteric, 47 
spermatic, 47 
to vas, 47 

Aspeimia, retiologj’ of. 149 
Atrophy of testicle, etiology of, 147 
operations, 14S 
torsion, 14S 

Bandages and splints, varieties of, 
61 

Belh-ue scrotal bandage, prepara- 
tion of, 62, 63 

Breasts, hj’pertrophy of, in malig- 
nant testicle, 135 

Calcium therapy, intravenous, in 
epididymo-orchitis, 103 
Campbell’s operation for varicocele, 
86 

Cancer and maldescent, 13. 135 
Chorionepithelioma, 139 
Cremasteric arterj-, 47 
Cr\'ptorchidism and sterilitv, 10, 11, 
12 

incidence of, 12 
scrotum in. 11 
Cysts, dermoid, 139 
of epididjmis, 73 

Decapsulation m acute epididymo- 
orchitis, 107 

Decortication in acute epididjmo- 
orchitis, 107 
Deimoid cysts, 139 
Digital fossa, 46 

Elephantiasis of scrotum, 125 
treatment of, 126 

Endocrine extracts, influence on 
descent of testicle, 5 
therapv of maldescended testicle, 
21 


Epididymectomy for cysts, 76 
for genital tuberculosis, 119 
technique of, 120 
Epididjmis, anatomj' of, 46 

carcinoma of, diagnosis from 
tuberculosis of, 113 
cj-sts of. 73, 75 

clinical featiues and treatment 
of, 76 

complications of, 76 
fluid in. 75 

hj-droceles and cj'sts of, 65 
palpation of, 54 

stenosis of tail of, treatment of, 
151, 152 

tube of, length of, 47 
tumours of, 139 
Epididjmitis, filarial, 127 
sj'philitic, acquired, 130 
Epididj’mo-orchitis : 
acute, 101 

rotiology of, 101 
clinical features. 102 
metastatic complicating infec- 
tious diseases, 105 
recurrence of, prevention of, 
103 

treatment of, operative. 106 
decapsulation combined with 
puncture, lOS 

decapsulation. Turner’s tech- 
nique, lOS 

simple decapsulation, 107 
B. coli, 106 

diagnosis from torsion, 92 
filarial, acute, 127 
clrronic, 127 

gonococcal, diagnosis from tuber- 
culosis, 114 
pathologj’ of, 102 
sterilitj’ in relation to, 150 
treatment of, 102 

intravenous calciirm, 103 
operative, 103 
of mumps, 147 

clinical features and patholog\’ 
of, 104 

treatment of, 105 
post -operative, acute, 106 
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] pulidymo orchitis (coniinuerf) 
Btaphylococrnl lOfl 

il ngi oa s from tiiboreulous 114 
tubcrculo IS lofl 
noiito 111 

trtiology nnd patliologyof 116 
bilntcral J15 
phr< me 1 1 1 

iiasoci ition with oytmgeni 
tnl tuberculosis incidenco 
of 1 IS 

elnasifitiUion of eases 114 
differoiitial d agnosia of 113 
prognosis of 123 
treatment of after treatment 

iia 

Loughnane s method 123 
oporati\o 110 
tuberculin 118 
ultra Molet light 118 119 
tesjculettom-y 129 
\o\ing 8 method 123 
typhoid and paratyj I otd 105 
Lpididymo \aso vosieuledomy 
Loughnane e 123 
Eunucha 50 


Femoral ectopia 16 
Filiirial infections 125 
Irohlichs eynilrome hormone 
treatment of S 
Fungus testis 132 
funculitis ciidemio tifiology of 
87 

non Buppuratite scute 88 
snpp irutn e acute 88 


Oiraldes organ of cysts of 74 
Globus major and minor 46 
Gonococcal epnlidymo onhitis 102 
Grafting testicular application of 
graft tochmiue of 157 
preparation of bed in recipients 
tunica vaginal s 157 
shaping the graft 157 
Gubernacular tails 17 
Gubernaoulum 2 

anatomical relationship of 3 
division of m orchiopexy 26 
function of 3 
Qumma of test cle 131 

diagnosis from tumour 136 


Ilaimatocele aitiology of 72 
clotted 72 

diagnosis from mal gnant tes 
tide 136 


I Haimatocele {conimued) 
traumatic 72 98 
treatment of 73 

Iliumatoma scrotal postoperative 
60 

Hagner a operation 151 152 
Ifaller vasa aberrentia of cysts of 
73 

Hcmia inguinal associated with 
maldescent of testicle 13 
strangulated diagnosis from tor 
sion of testicle 02 
testis 132 

Herniotomy inguinal atrophy fol 
lowing 148 

Kormoi o test in tumours of testicle 
133 

relation to X ray treatment 
140 

therapy of malclescended testicle 
SI 

Ilormones influence on descent of 
toeticle 4 

llydalidsof Morgani cystsof 73 74 
Hydrocele abdommo scrotal 66 
chvio IS 73 
clinical features of 67 
complications of calc fieatior 71 
hernia of sac 71 
inflammation 72 
rupture 71 

transformation into hsmato 
cele 72 
varicocele 82 
congenital 66 
encysted of cord 66 
fllariai 125 
fluid 75 

compos tion and qiantity of 
Ou 

infantile 66 
eac 65 
secondary 73 

d agnos s from malignant tes 
tide 136 

in genital tuberculos s 113 
tapping of precautions in 67 
treatment of operative 70 

injection sclerosing agents 68 
technique of 60 
vaginal idiopathic 66 
varieties of 66 

Jleo lumbar glands block dissection 
of 143 

Inflammat on m maldescent 14 
Inguinal ectopia superficial 1C 
d agnosia from mal leacent 1 6 

17 
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Injection treatment of hydrocele, 6S 
of varicocele, 83 

Inversion of testicle, varieties of, 49 
Iodine and alcohol contra-indicated 
in skin preparation, 25, 59 

Jaboulav’s operation for hvdrocele, 
71 

Jock strap, 61 

Keetlev -Torek operation, technique 
of, 35 

Kidnev, tumours of, and varicocele, 
'86 

La Roque method of buttonlioling 
internal oblique, 30. 31 
Leydig. interstitial cells of, 46 
Lobules of parenchjTua testis, 45 
Loughnane’s epididymo-vaso-vesi- 
culectomy, 123 

Lymphatics of testicle, 48, 143, 144 
LjTnph glands, regional, examina- 
tion of, 57 
scrotum, 126 

Mediastinum testis, 44 
Mesorchium. 1 

Morgan!, hvdatids of, cvsts of, 73, 
74 

cysts of, treatment of, 75 
torsion of, 96 

clinical features and treat- 
ment of, 97 

Mumps, epididvmo-orchitis of, 104, 
147 

Xer\-es of testicles, 47 
Xervous disorders and raaldescent, 
12 

Xovocaine, use of, in hydrocele 
operation. 70 
in testicle surgerj', 59 

Oligo-spermia, retiologj- of, 149 
Ombredanne’s operation, 33 
Orcludectomy, 63 

combined with deep X-ray for 
malignant testicle, 140 
for genital tuberculosis, 119 
for malignant testicle, 140, 142 
Orchiocceliopexy, 42 
Orchiopexj', 23 

atrophy following, 148 
by easy stages, 41 
for maldescent, time for, 19, 20 
for post-operative retained tes- 
ticle, 15 
incision for, 26 


Orchiopexj', 23 

methods of retaining tectis in 
scrotum, temporary implan- 
tation into thigh, 35 
temporarj' uiternal wire splint, 
38 

trans-soptal implantation, 33 
patent processus vaginalis in, 
dissection of, 31 
preparation of skin for, 25 
processus vaginalis as hernial sac 
in, dissection of, 27 
teclmique of, 26 
varieties of, 23 

Orcliitis, interstitial, tertiary, 130 
syphilitic, congenital, 130 
latent, 129 
traumatic, 99 

Organon therapy of maldescended 
testicle, 21 

Pain in maldescent. 13 
Palpation of regional lymph glands, 
57 

of testicle, 53 
Pampiniform plexus, 47 
affections of, 80 
thrombo-phlebitis of, 87 
thrombosis of, dia^osis from 
tuberculous epididjuno-or- 
chitis, 114 

Paradidj-mis, cysts of, 74 
Parat\-piioid ' epididjuno-orchitis, 
■ 105 

Parenchj-mn of testis, 45 
Perineal ectopia, 16 
Picric acid, use of, in skin prepara- 
tion, 25, 59 
Polyorchism, 49 

Pregnyl therapy of maldescended 
testicle, 21 

Prehn’s sign in differential diagnosis 
of torsion, 93 
Processus vaginalis, 3 

in orchiopexy, dissection of. 27 
patent, in orchiopexy, dissection 
of, 31 

Prostato-vesiculitis, tuberculous, 
massage contra-indicated, 
113 

Puberty effect on maldescended 
testicle, 6, 9 
gland, 154 

Pubo-penile ectopia, 16 

Rectum, examination of, 58 

in genital tuberculosis, 113 
Rejuvenation, 154 
Rete testis, 46 
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Rotropontonoal glnndti ra hca! 
movftl technique of 1-12 

Sarcoma 139 
incj Icjice of 1 37 
Scrotum elephnntiaaia of 12o 
fascinl ro\ onngs of in new bom 

fixation of testicle in mctbolsof 
23 

ol stnictmg agent 24 
function of > 

hxmatoma of Tiost onerativo GO 
71 76 ‘ 

lymphs 1‘'6 

methods of retaining mobilised 
testis in 33 
of eryptorchid 1 1 
sinuses in m tuberculous epnli 
dymo orchitis 112 
akin of examination of 63 
Semmiferoua tubules histology of 
40 

Seminoma astiologyof 137 
incidence of 137 
Sertoli columns of 7 40 
Skin incisions for testicle opera 
tions OD 

preparation of for testicle opera 
tion SO 

Sperm forming element 43 
Spermatic artery 47 
cord co\enngsof 24 
flariasis of 126 
in relation to orchiopexy 24 
torsion of 00 
tumours of 130 
xessels course of 24 

in relation to orchiopexy 24 
freemg of in orchiopexy ”8 
Spermatocele stiology of 77 
clinical features and treatment of 
78 

fluid in 75 

Spermatogenesis in retained tes 
tide 11 

Spermatogonia 46 
Spermatoza exammaf on of 
method of 149 
stammg of technique of 149 
Splints and bandages veneliesnf 61 
temporary inf ernof wire to retain r 
testis in scrotum teehniqno 
of inserting 38 
Steinach operation 164 

\arietieaof metho 1 A 13o 
method B (Steinach II} 155 
method C 156 
method D 157 
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Sterility male aitiology of 148 
tuberculosis llo 
enlmallescent 10 11 12 
diagnosis of 149 
treatment of operatiie 1 50 
Suatcnacular cells 46 
Syphilis of lest do 1‘’9 
rarity of 120 

Temperature scrotal an 1 axillary 
comparison of 6 
Teratoma aitiology of 138 
inerdmeeof J37 
Test ole and testicles 

anatomical variations of 49 
anatomy of 4o 

onteverted tuberculosis of diag 
nosis from tuberculous 
epididymo orchitis 113 
eppen lage of torsion of 96 
aspiration of techn que of 150 
atrophy of tetiology of ep di 
dymo orchitis 147 
ai 1 mumps orchitis 105 
and orchiopexy 24 
billiard ball Isi 
bloo I supply of 1 
defects in caus ng sterility 148 
descent of 1 

arresiod effect on develop 

hormonie influences 4 
imperfect treatment of orch o 
pexy 23 
varetiesof 8 

mtra abdominal pressure in 
relation to 4 
late 14 

dislocat on of compound 99 
locations of 98 
treatment of 09 
ectopic aitiology of 17 
clinical features of 18 
femoral 16 
penneal 16 
pubo pen lo 16 
sites of 16 

superficial ingu nal 16 
treatment of 18 22 
effects of temperature on 6 7 
embryology of J 
examination of cfinicaf 6S 
routine S3 

fascial suspension of combine 1 
with inject on for van 
cocele 84 

fibrosis of syphilitic 1‘’9 130 
fixation of operative 9i 
fully descended torsion of J2 
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Testicle and testicles (contimied) : 
functionally imperfect, 147 
gumma of, 131 

imperfectly descended, treat- 
ment of, 19 

injuries and lacerations of, 97 
intra-abdominal, torsion of, 93 
laceration of, 98 
Ijmiphatics of, 48, 143. 144 
maldescent of, absence of sper- 
matozoa in, 10 
bilateral, treatment of, 25 
causes of, 8 
clinical features of, 11 
definition of, 11 
hazards of, 12, 13 
heredity in, 9 
in animals, 9 
incidence of, 12 
malformation in, 10 
malignancv in relation to, 13, 
135 

management of, 21 
morphology- of, 9 
theories of. 8 

torsion of, in inguinal canal, 93 
treatment of, endocrine, 21 
operative, age for, 20, 22 
orchiope>y, 23 
malignant disease of, 133 
matm-ation of, effects of tempera- 
ture on, 6 

migration of, time of, 1.2 
neoplasms of, 133 
nerve supply of, 1, 47 
panenchyma of, 45 
pigeon egg, 130 

positions of, in animal kingdom, 5 
prosthesis of. 64 
retained, post -operative, 14 
sensation of, test for, 55 
surgery^ of, ana?sthesia for, 59 
general principles, 59 
sxirgical anatomy and physiologv 
of, 44 

s\-philis of, 129 
torsion of, retiology of, 90 
age incidence of, 91 
clinical features of, 91 
differential diagnosis of, 92 
pathology of, 90 
prevention of, operative, 95 
recm-rent, 95 

recmrent and bilateral, pre- 
vention of, 95 

treatment of, manipulation, 94 
operative, 94 
types of, 92 
traiuna of. 97 


Testicle and testicles (continued) ; 
tumours of, 133 

age incidence, sy-mptoms and 
phy'sical signs of, 135 
and maldescent, 135 
clinical features of, 134 
differential diagnosis of, 136 
early- diagnosis of, 133 
innocent, 139 
metastases in, 137 
pathology of, 137 
prognosis of, 144 
treatment of, orchidectomy-, 
140 

orchidectomy combined rvith 
deep X-ray, 140 
radical operation, technique, 
141, 142 

under-developed, 147 
weighing of, 57, 136 
Testicular grafting, 157 
timics, tumours of, 139 
Thigh, temporary- implantation of 
testicle into, evolution and 
teclmique of, 35 
mistakes and modifications of, 
38 

results of, 37 

Torsion, causing atrophy, 148 
in maldescent, 13 

Trans-septal implantation of tes- 
ticle, bilateral, 34 
evolution and special indication, 
33 

results and criticism of, 35 
technique of, 33 
Transilluminoscope, 54 
Translucency- test, 55 
Trauma and genital tuberculosis. 116 
Tuberculin treatment of genital 
tuberculosis, 118 
Tuberculosis, genital. 111 

retiology and pathology- of, 116 
infectiousness of, 115 
relation to rninary-, 116 
sterility- in relation to, 115 
tramna in relation to, 116 
treatment of, 117 
See also Epididymo-orchitis. 
of testicle, diagnosis from malig- 
nant tumour, 136 

Tuberculous epididymo-orchitis. 111 
Tubules, convoluted, of parenchy-ma 
testis, 45 

seminiferous, histology of, 46 
Timica albuginea, 44 
cysts of, 78 
vaginalis, 44, 66 
vasculosa, 45 
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operative 84 
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